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EXECUTIVE SUMMARY

In the course of Integrated Systems Analysts, Inc.'s (ISA's), support for the
Corrosion-Control (CC) Program under the direction of Commander, Naval
Surface Force, U.S. Pacific Fleet (COMNAVSURFPAC), Code N41, this interim
technical information report is provided to discuss the current status of the work
in progress for Shore Intermediate Maintenance Activity, Puget Sound
(SIMA(PS)), with respect to Delivery Order No. 0009. The scope of this Delivery
Order included the following:

* Provide engineering support for Industriat Plant Equipment (IPE)
review for CC producticn shop at SIMA(PS) and make
recommendations for improvements.

* Provide engineering, technical support and training for production CC
shop focilities at SIMA(PS) in accordance with plaas established
during the development and operation of the SIMA San Diego(SD)
Pilot CC Shop.

* Provide technical support to analyze and evaluate the CC Training
Program developed for, the production CC Shop Program and analyze
and evaluate CC Technician certification processes.

* Provide engineering and technical support at SIMA(PS) to establish
and operate a production CC shop to ensure that the development and
operation complies with plans established during the development and
operation of the SIMA(SD) Pilot CC Shop.

0 Provide continuing engineering and technical support to the SIMA(PS)
CC Shop to evaluate ship-to-shop work-package implementation, shop
production efficiencies and work complete documentation.

The SJMA(PS) CC Shop is scheduled for ber. -ficial occupancy in Fiscal Year
1992 and the CC Shop design is still in the initni stages. Many planning factors
have yet to be defined by COMNAVSURFPAC and Naval Sea Systems Command
(NAVSEA), and' therefore much of the work performed is in the form of
reco mendations.

This work performed under this Delivery Order during the period of 22
April 1987 through 30 September 1987 is summarized in the following
paragraphs.

* Industrial Plant Equipment Review - Recommendations for IPE de3ign
have bean provided based upon our experience at the established CC
shops. NAVSEA has yet to submit procurement requests specifying
the IPE to be procured, and it is recommended that ISA be involved in
the preparation and review of these IPE procurement specifications
to be prepared by NAVSEA in order to ensure that lessons learned are
incorporated. Once the PE is designated, ISA will assist In obtaining

t



the operating permits. ISA witil also develop an IPE PMS and EOSS to
be implemented by COMNAVSURFPAC prior to shop operation using
the validated SIMA(P[1) systems as guidelines.

A preliminary listing of minor expense equipment (MEE) has also Dcen
developed and provided. It is recommended that the list of MEL to
be procured be reviewed by ISA prior to submission for procurement
in order to ensure suitability.

0 Training Support - Since the SIMA(PS) CC Shop is scheduled for
beneficial occupancy in Fiscal Year 1992, training has not been
conducted to date. Currently, two training courses have been
developed by ISA and will be validated at SIMA(PH) in riscal Year
1988. These courses and materials must be provided for SIMA(PS) CC
Shop per-,nnnel and Ship's Force personnel as discussed herein.

* Engineering and Technical Support for CC Shop Establishment - A
preliminary list of CC Shop consumables was developed and is
provided. ISA will perform further analysis during the year prior to
CC Shop operation in order to review and revise this list based upon
refined production requirements and changes in local sources and
standard Navy stock system supplies.

Preliminary process instructions for wire-sprayed aluminum and
powder coating were developed and are also provided. ISA will
review and revise these process instructions accordingly to ensure
compliance with NAVSEA policy at the time of shop initial operation.

* Work Package Implementation and Documentation - A Ship Class
Master Job Catalog for CC work is currently being developed and
evaluated as a method of CC Work Package definition and
implementation. CC Work Package Guides are also being developed
for ships homeported at San Diego and Pearl Harbor which define CC
work package candidate work and procedures to implement and
document CC work. ISA will prepare CC Work Package Guides for
all ships to be homeported at Puget Sound as they are designated.

This report contains details of the SIMA(PS) current CC Shop status,
support provided to date, recommendations regarding shop implementation and
appendices presenting the documents developed.
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1.0 INTRODUCTION

o r- man , v-i Srace Force, ",.S. ,-, i F et
S'', .\ \ P S' 'P \ _ - ~ r- 1p, rram to reduce no 'ocuctive Ship's
,r S 1F' .i.D -edir.-"t: '

- ,, labor to readiness truir' in, and to enhanced
sent te! ma,tenance. Siipboard corrosion has hiisto:call' been i

..-:etitive 'n'ntenance. repetitive in the sen-e thlat tile paint
'vc a h ervice life which r e , s in re re t

1.1 BACKG ROUN)

"33, a Senior Navy Steering Board piroposed that Type Commanders and
Sn,;e lnteFT eite ,ldintendnce Activities (Sl AI..s) identify requirements
i elop th& ae abili t' to deliver a fuli spectrum of corrosion-control CC)

The objective of the SIMA CC Shops would be to:

* Reduce the excessive S;F manhours spent on corrosion prevention and
control.

* Extend the service life of shipboard components, spaces and
structures by reducing marine corrosion.

0 Reduce or eliminate material, labor and schedule costs involved in
the repair or replacement due to corrosion.

The majority of SIM s currently do not have the manning, equipment,
nidstria, processes or Shop organization to provide all of the CC services as
defined by Naval Sea Systems Command (NAVSEA), however, some SIMAs do
,ave a limited capability to provide some CC work that meets the operational
and technical requirements of COMNAVSURFPAC and/or NAVSEA.

Accordingly, COMNAVSURFPAC initiated a program to procure, install,
train and operate production CC Shops at the COMNAVSURFPAC SIMAs. To
date, CC Shops have been established at SIMA Pearl Harbor (PH) and SIMA San
Diego (SD), and will be established at SIMAs Long Beach (LB), San Francisco (SF)
and Puget Sound (PS).

1.2 SCOPE OF WORK

This report shall summarize the progress and support provided and provide
recommendations. The technical support as stated within the Delivery Order
.'as to include the following:

* Provide engineering support for Industrial Plant Equioment (IPE)
review for CC production Shop at SIMA(PS) and make
recommendations for improvements.

* Provide engineering, technical support and training for production CC
Shop facilities at SIMA(PS) in accordance with plans established
during the development and operation of the SIMA(SD) Pilot CC Shop.



0 Provide technical support to analyze and evaluate the CC Training
Program developed for the production CC Shop program and analyze
and evaluate CC technician certification processes.

* Provide engineering and technical supo , , at SIMA(PS) to establish
and operate a production CC Shop to ensure that the development
and operation complies with plans established during the development
and operation of the SIMA(SD) Pilot CC Shop.

* Provide continuing engineering and technical support to the SIM.A(PS)
CC Shop to evaluate ship-to-shop work-package implementation, shop
production efficiencies and work-completed documentation.

2.0 SIMA PUGET SOUND

2.1 GENERAL

7urrently, there are five Naval facilities in the Seattle area, however, only
one Is involved in surface ship repair support. This facility, Puget Sound Naval
Shipyard, does have the capability to apply wire-sprayed aluminum (WSA) and
paint, however powder coating services and,,technical assistance for the other 12
NAVSEA-approved CC Systems are not available.

The new SIMA(PS) building which will house the CC Shop is being developed
under Military Construction (MCON) Project P-045 at Everett, WA. The Plan of
Action and Milestones (POA&M) for P-045 is shown in Figure 2-1 with tte
beneficial occupancy presently scheduled for early Fiscal Year 1992. The
location of SIMA(PS) and P-045 is shown in Figures 2-2 and 2-3.
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Figure 2-1 MCON P-045 POA&M

Text continues on page 4
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2.2 MILITARY CONSTRUCTION (MCON) PROJECT P-045

The main floor of P-045 is apprumimately 102,50, square fe-ort. The mulajor
. - to De enclosed within thi; building, as shown in Figure 2-4 are:

0 Shipfitter Shop
* Sheetmetal Shop
* elding Shop
* Pipe/Boiler Shop
* Outside Machine Shop
* Inside Machine Shop
* Pump Shop
* Electrical Repair Shop
* Valve/Regulator Shop
* Gas Turbine Shop
* Boat Repair Shop
* Foundry
* Rigger's Shop
* Sail Loft and Canvas Shop
* Corrosion Control Sh p

2.3 PUGET SOUND PORT LOADING

Currently, there are seven ships homcported in the Puget Sound area. It is
pianned to move a battle group into the area with a total port loading of 17 ships
in Fiscal Year 1990. This increase, however, may be postponed in order to
coincide with the completion of the SIMA which has a planned beneficial
occupancy in Fiscal Year 1992.

Text continues on page



Table 3-1 SIMA(PS) CC Shop Proposed Services

METHOD OF
CC SYSTEM NAVSEA-APPROVED SYSTEMS DELIVERY

ir e- Spr a ye u~ R.~ j:.-, ?TV S1~SU2C't1
' -coats LDl P-)4555~-e~tu

-7\Kp~;J\r a W -10 S7,o ProCuc'l:n'
)-part sealerlba-rier to pco a e L-) '
D~vaide iiicorie--alkvu paint Schedu" le

- . . rls UFT)

I'in 1Loati a Sstm sp-ecif e- Shop Prouct ior
N ~tr- \S A it e7,s)

LB S p -i o PSor :ti o

Nor-Skid Deck Cotv 'usL. c Technical Advice
scuttles and hI~tehes;

r) -. a-am ic-Coated Fasteners, Material Supp-)rt

7Water-Displacing, C "er, orrosion- Material Support
Prevention Cormpound,

Anti-Seize Thread Cormrpound M aterial Support

C4Iorrosion-Resistint (CV{ES) 316 Fasteners Material Support

13Sealincg and Coating Compound Material Suppo'rt

Polysulfide Sealant Mlaterial Support

2 Multi-Pin Connection Protection TcnclAvc

:3Dielectric Barriers (Polyvinyl, G-lass- Technical Advice
Reinforced Insulation Gaskets and and
Nylon Washers) Mlaterial Support

14 Vapor-Phase Inhibitor Technical Advice

1s.5 Strippable Coating Technical Advice



3.0 SIMA(PS) CC SHOP

3.1 GENERAL

So 9 S~iA( P: wi~-onsist of upproximately 7 3 qir
-edfloor C on the northedst end of the production Area Jf the i cw

i ' n-ld t) en-- constructed undeor ' ICON Project P-045. Thie 3dein
e!C -U :-i tted for, rvi e'. in Dec ember 1986. ISA reviewed the CC'

-n ~ ~i edConrn meril to (_OMNAVSUKREPAC. Our preli--i- nary
''1 hl. the CC' Shop capaicit, should ",D sufficient to serve t1he 17

)e hrimepc-,t-% Puget Sound in addition to the shop-to-
~ eeet DiTe Shnsproposec services, shall include tne capao3ilit'; to-

.t tl 1i Wio anOC or tocdn'{-il s-iport for the N AVSL A-oooprove ~~lm
1 )e 3 -

3.2 CC SHOP LAYOUT

1 Shop la. ou LIS proposed-c in the 35 D-desio-n drawl ngs i_
r.FLre -~1. !n order to )ro-vide c7reat 2r efficiency, ISA subm itted the

i..ow o i Fi,,, 3-2 t ( _0,NA\SURFPAC(. This recommended layout
~ moe e~fic n mti-al ininimproved utiliz tion of floor space

' i additionial 'olast uiit.

ne minimum power required 0 ttoe recommnended CC Shop IPE, as snown
e3-2, is approximately 600A at 480V. The power presently provided at

D11, which supplies the entire north end of the building with the exception
1-01mpreSsors and low-bay shops, is 800A at 480V. Also, a minimum of

~icy800 cfm of compressed air is required for the recommended IPE
v-r in addition to rmiscellaneous utility air outlets required for

ao sage. Should the recommended IPE be installed, the electrical
or ;temand compressed air svstem may need to be revised.

3.3 EQUIPMENT

3.3.1 Industrial Plant Equipment (IPE)

The IPE previously -ecornmendec for the SIMVA(PS) CC Shop includes

* % upor 'Deg-reaser (8'x4'x4')
0 Abrasive Blast Booths (four total) (10'x20'xl 01)
0 Reach-in Blast Cabinets (two total)
* WSA Waterwash Booth (15' minimumn)
* %letallizing Systems (two total)
* Paint Waterwash Booth (13' minimum)
0 Powder Spray Booth
0 Powder Curing Oven
* Air Compressor

Text -onti nue., _)n ; age
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The Vapor Degreaser should be similar to Randall '.lfg. Conmpanv
V4odel V96EX which is the model procured for the SIMA(PH) CC Shop. This
ie-reaser -nust be procured with d closed cooling-water system as discussed in
References 3a and 3b in order to comply with current Naval conservation
policies.

Aorasive Blast Booths are recommended to include air-swept floors.
Preferable dimension are 10'x20'xlO' and, if feasible, the blast pots should be
located external to the building for easy truck access.

,he Reach-In Blast Cabinets should be the pressure type rather than
suction ane should be similar to CLEMCO Silverado Model 4050.

Both the WSA and Paint Waterwash Booths should be a minimum of
15' iong. Fire protection regulations specify that the booths must be equipped
with sprinklers in the spray, plenum and stack areas. The Paint Waterwash Booth
is recommended to be manufacturer's standard, however, the frontal air velocity
of the WSA Waterwash Booth must be a minimum of 200 fpm.

It is strongly recommended that the Navy install the same type of
Powder Spray Booth utilized in the SIMA(SD) Pilot Powder Coating Station
Service Test (Ref. 3c). The booth utilized had a set of cyclicly-cleaned primary
filter cartridges and a set of final absolute filters. This dry-filter cartridge
booth with cyclic air backflushing performed with no pollution, safety or
maintenance problems. Booths can be designed with either timed purges or
plenum-pressure signaled purges. The final absolute filters remove enough
powder from the final exhaust air that the booth may be exhausted into the
workspace. This saves in ductwork, building heating costs and nuisance pollution
problems.

The Powder Curing Oven should be similar to that recently installed

at SIMA(PH). This oven is a special walk-in oven manufactured by the Grieve
Corporat - for the U.S. Government, purchased under Contract N00600-86-C-
151 -. fume-exhaust system is not required for powder coating, but will be
nece:..-. the oven is to be used for degreasing porous castings.

The air compressor procured for the SIMA(PH) CC Shop is an
Ingersoll-Rand SSR EP200. This compressor or equivalent is recommended for
the SIMA(PS) CC Shop.

It is recommended that ISA be involved in the preparation and review
of the IPE procurement specifications in order to ensure the incorporation of
lessons learned from established CC shops.



3.3.2 Minor Expense Equipment (MEE)

The SIMA(SD) CC Shop MEE list is provided in Appendix A. At this
time, this equipment is recommended for SIMA(PS) with the following
exceptions:

A Randsburg-Gema electrostatic powder-coating system, Type
701, should be added for complex-geometry component coating.

* Item #0018, Hoist, Electric w/Trolley ITN, 10-ft lift should be
modified to provide a minimum 16-ft lift.

* Item #0007, Crane, Floor, Mobile Hydraulic should be deleted

due to infrequent requirements.

* Item #0010, Gage Pull-off, for Dry Film should be deleted.

* Item #0009, Gage, Digital Dry Film should be replaced with two
Nordson Corp. Model DFG-E2 gages.

" Item #0011, Printer for Digital Dry Film Gage should be
deleted.

Prior to the MEE procurement for SIMA(PS), it is recommended that
ISA review the list to ensure suitability and to incorporate new instruments and
special requirements that exist at that time.

3.3.3 EPA Operating Permits

Most of the recommended IPE will require operating permits. Due to
ever-changing pollution regulations and uncertain IPE specifications, it is too
early to begin researching permit requirements at this time. It is recommended
that upon designation of the IPE, ISA assist in coordinating the application for
permits and review special exhaust requirements as stipulated by the local
pollution control organization and Department of Health.

3.3.4 IPE Planned Maintenance System (PMS)

The establishment of a CC Shop at a SIMA requires the installation of
IPE unique for the application of CC coatings. The uniqueness of this IPE to a
CC Shop presents a maintenance problem to SIMA personnel in that the
equipment is new and unfamiliar to the maintenance personnel. In order to
reduce unnecessary equipment downtime directly related to poor preventive
maintenance and improper equipment operation, a CC-Shop PMS and Equipment
Operating and Sequencing System (EOSS) are being developed for the equipment
being installed at SIMA(PH). This CC-Shop PMS and EOSS is scheduled for
validation during the SIMA(PH) start-up training scheduled for October 1987.

In that the IPE procurement has not begun for SIMA(PS), the PMS and
EOSS developed for Pearl Harbor may be directly applicable to the SIMA(PS) CC
Shop. It is recommended that a PMS and EOSS for SIMA(PS) be developed as the
IPE manufacturers are designated using the validated SIMA(PH) systems as a
baseline.



3.4 CC SHOP CONSUMABLES

\ ?rell::.Inar list of (-(2 Shop consumables is give2n in Appendix 13. The

e \ re.enti items, such as paint, powder, wie, masking tape, safet,
ait and equipm ent, abrasive grit, etc., with the National Stock Nufiber or

S).tential open purchase sources. The appendix also presents the necessary
-- tener require-, , e-s for fasteners not commonly available in the Navy Supply

S.;s*e7. The f;isteners are presented in samplic requisition documents (Forrn DD-

The quantities listed and usage rates are based upon our study and analyses
Df the orojected Puget Sound oort loading for Fiscal Year 1992 and on lessons
learned in the SI'.IA(SD) Pilot CC Shop Service Test (Ref. 3d). It is
recommended that ISA monitor the consumable usage of SIMA(PH) during the
.ext ear SIMAYPII) has a similar port loading and IPE which should result in a
. .. co.relation between the consumption rates of thee two CC Shops. As the

SI:,!.A-\PS) CC Shop operation nears, it is recommended that ISA analyze the
correlation between SIMA(PS) and SIMA(PH), review the port deployment
-chedules and availability policies, actual IPE and manning of the SIMA(PS) CC
Shop, investigate NSN consumables, local open-purchase sources and
-rocurement specifications required and revise this consumable list accordingly.

3.5 CC SHOP MANNING

At this time, there is insufficient information ,VaiiaDle to specify the CC
Shop manning requirements. It is recommended that ISA study the ship
CeP~o.ment schedules, qva'labifity policies, shop-to-shop work produced, the IPE
to e intaliled and the manning requirements of CC Shops in operation with
simi'ar conditions and provide manning recommendations to COMNAVSURFPAC
for Dillet requests as soon as ships are designated to be homeported at Puget
Soun:.

3.6 TRAINING

3.6.1 CC-Shop Technician Training Course

The CC-Shop Technician Training Course Instructor Guide was
deveioped by ISA and reviewed by NAVSEA, as reported by Reference 3e. This
course was needed for CC Shop personnel because of their inexperience in the
aspects of marine corrosion, NAVSEA's approved CC methods and processes and
the equipment associated with the application of these CC systems. The
objective of this training program was to enable CC Shop personnel to apply the
CC coatings, to provide CC technical assistance to other SIMA Shops and tended
ships and to become certified in accordance with the standards governing the CC
system application. In addition to the Instructor Guide of the CC-Shop
Technician Training Course, COMNAVSURFPAC N41 recognized the requirement
that a Student Workbook is required. The Student Workbook will provide the
student with a place to take notes and serve as a ready reference for use after
the course is completed. This Student Workbook has been developed as reported
by Reference 3f and has been incorporated into the CC-Shop Technician Training
Course.



The initial CC Shop personnel to receive the CC-Shop Technician
Training Course shall be the SIMA(PH) Technicians in October 1987. The
validation of the CC Shop Technician Training Course shall occur during this
training and all changes to the course developed during the SIMIA(PHl) training
hall be incorporated and published by March 1988. It is recommended that the

validated CC-Shop Technician Training Co,,rse be conducted at SIMA(PS) prior to
.7C-Shop operation once the IPE is installed.

3.6.2 CC Shipboard Training Course

In addition, COMNAVSURFPAC N41 recognized the importance of
training SiF personnel in the use of the CC systems, repair of the CC coatings
and proper installation of the coated equipments aboard the ship. The CC
Shipboard Training Course has been developed as reported by Reference 3f. The
validation of the CC Shipboard Training Program shall occur during the first
quarter of Fiscal Year 1988 onboard ships homeported in Pearl Harbor and San
Diego. The validated CC Shipboard Training Course shall be published by March
1988. It is recommended that the validated CC Shipboard Training Course be
provided to S'F personnel at Puget Sound prior to each ship receiving CC
services.

3.7 PROCESS INSTRUCTIONS

3.7.1 Draft SIMA(PS) WSA Process Instruction

As required by paragraph 5.3.1 of Reference 3g, a naval activity must
submit a written procedure to be utilized in the application of WSA at that
activity for approval prior to WSA application. Appendix C is the preliminary
process instruction recommended to be utilized by SI',IA(PS) for WSA
application. Appendix C has been developed based upon IPE similar to SIMA(PI).
It is recommended this process instruction be reviewed and revised by ISA in
Fiscal Year 1991 for compliance with NAVSEA policy prior to submittal to
NAVSEA for approval.

3.7.2 Draft SIMA(PS) Powder-Coating Process Instruction

Although no U.S. Navy or DoD Standard currently exists for the
application of powder coatings on shipboard components, a Draft Powder-
Coating Process Instruction has been developed for the SIMA(PS) CC facility.
Appendix D is the Draft Process Instruction for powder-coating application at
SIMA(PS) developed by ISA. It is recommended this process instruction be
reviewed and revised by ISA in Fiscal Year 1991 for compliance with NAVSEA
policy prior to submittal to NAVSEA for approval.

3.8 CC WORK PACKAGE IMPLEMENTATION AND DOCUMENTATION

ISA is currently developing and analyzing the use of Ship Class Master Job
Catalogs (MJCs) for CC Work Package implementation. CC work is suitable for
a MJC in that (1) equipments are common to ships of a class; (2) most
equipments have quantities exceeding 50; (3) each equipment receives the same
recommendation regarding CC coating and installation kit.



A draft CC .JC has oeen develop ud for the AO 177 Ship Class. This 1.1JC
wi be utilized o the USS WILLAM1ETTE 'AO 178) in January 1983, and closely
montored by IS\. Based upon the success of the AO 177 (lass 'MJC, \IJC's will
oe ,eeo:,Inended to be developed for all other ship classes, and should these

>11 co:e into realization, it is recommended that they be utilized at SIM,'A(PS
£ )r Work Package implementation.

S.-\ has also been assisting CC availability planning by developing CC Work
PieKage Guides for Pacific Fleet ships. Eacn Work Package Guide discusses the
oacD round of the CC program, explains the CC availability procedures, provides
installation Kit Technical Data Sheets, contains a detailed list of all topside
ohooar d components recommended for CC services and provides a method of

documenting CC work completed. Work Package Guides have been developed for
snips serviced in SIMAI(SD) and SIMA(PH). It is recommended that Work Package
Guides be developed for ships to be serviced at SIMA(PS) prior to entering into
CC ava:ilabilities for CC Work Package planning and documentation.

4.0 SUMMARY AND RECOMMENDATIONS

Based upon our study of the SIMA(PS) CC Shop requirements, the
description of support provided and the recommendations for implementing a
full'-production CC Shop at SIMA(PS) are summarized as follows.

4.1 EQUIPMENT

4.1.1 IPE

The recommended specifications for previously-recommended CC
Shop iPE are as follows.

* Vapor Degreaser - The vapor degreaser should be similar to
Randal Mfg. Company Model V96EX and must have a closed
cooling-water system.

* Reach-In Blast Cabinets - The blast cabinets should be similar
to CLEMCO Silverado Model 4050.

* Waterwash Booths - The Paint Waterwash Booth should be
manufacturer's standard. The WSA Waterwash Booth must have
a frontal air velocity of 200 fpm. Both booths should be a
minimum of 15' long and must have fire protection sprinklers in
the spray, plenum and stack areas.

* Powder Spray Booth - The Powder Spray Booth should have a
set of cyclicly-cleaned primary filter cartridges and a set of
final absolute filters similar to that utilized during the
SIMA(SD) Pilot Powder-Coating Station Service Test.

* Powder Curing Oven - The Powder Curing Oven should be a
walk-in model similar.to that installed at SIMA(PII).



* Air Compressor - The air compre sor should be similar to
Ingersoll-Rand SSR EP200.

These comments will be forwarded to NAVSEA 93F for consideration
t e IPE specifications.

",ost of the recommended IPE will require operating permits. ISA
.";11 assist SIMA(PS) in obtaining the required permits once the IPE is designated.

In order to avoid unnecessar IPE downtime due to poor equipment
maintenance, it is recommended that PMS and EOSS be developed and validated
for SIMA(PS) utilizing the SINIA(PH) systems as guidelines. ISA will begin this
development once the IPE is designated.

4.1.2 MEE

A preliminary list of recommended MEE is provided. This list will be
forwarded to NAVSEA 93F for consideration. It is recommended that the list of
'dEE to be procured be reviewed by ISA to ensure suitability.

4.2 CC SHOP CONSUMABLES

A preliminary list of CC Shop consumables was developed and is provided.
ISA will perform further analyses to refine this list based upon production
requirements, potential local sources and Naval Stock System supplies.

4.3 CC SHOP MANNING

At tiis time, there is insufficient information available to specify the CC
Shop manning. Once the exact port loading is defined, ISA will perform further
analysis of the manning requirements of established CC Shops, projected CC
Shop production efficiencies and the port policies and schedules in order to
provide a manning recommendation to COMNAVSURFPAC for billet requests.

4.4 TRAINING

Since the CC Shop is not scheduled for operation until Fiscal Year 1992,
there has been no training provided to date for the SIMA(PS) CC Shop. There
are, however, two training courses that have ben developed: the CC-Shop
Technician Training Course and the CC Shipboard Training Course. These
courses will be validated in Fiscal Year 1988 and revised accordingly.

The validated CC-Shop Technician Training Course must be provided to the
CC Shop persoonel during the period between IPE installation and CC Shop
operation in order to meet certification requirements as dictated by NAVSEA.
The validated CC Shipboard Training Course should be provided to S/F personnel
prior to a ship receiving CC services.



4.5 PROCESS INSTRUCTIONS

Prel mi ndr, OFT0Ce,S i fL trietiOfl5 " V'A'\SA a3.fd powdelr have )eenlV

~evloedand are provided herein. These process instructions Nil! b)e reveweo-
an rviSec b,, ISA in F~iscal Year 1991 fir eohiipiafce with NAVS1LA policie. iit

.:time.

4.6 CC WORK PACKAGE IMPLEMENTATION AND DOCUMENTATION

I5-k is currently develominc and analyzing the use of Ship Class \Csfor
SPackage implementation. Based upon the success of th.e AO 1? Class

\lJI s will be recommended to ne Ieveloped for all ship classe2s and utilized

WorkPacageGuie> have also Deen d'eveloped for Pacific rleet shiDs
A p ovide procedures and mi-ethods for imnplementing and documenting C

.. r-~l~ wii :velp-C Wor'- Package Guides for all ships which will be
-i~e t Pu-7et Sound once they ire designated.
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APPENDIX A

SIMA(SD) CC SHOP

MISCELLANEOUS EXPENSE EQUIPMENT

(MEE)
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APPENDIX B

PREIMNINARY SI& A(PS) CC SHOP

CONSUMABLES LIST



B.0 SIMA(PS) CC SHOP CONSUMABLES

B.1 PRELIMINARY CC SHOP CONSUMABLES LIST

Consumables necessary for the daily shop processes are listed in Table B-1.
This list includes masking materials, abrasive grit, paint, safety materials,
powder and door and hatch fasteners. Preliminary initial stock, monthly
consu:nption rate and national stock number or potential open purchase sources
are also specified.

B.2 SAMPLE REQUISITION FORMS (DD1149) FOR FASTENERS

Large quantities of corrosion-resistant (CRES) 316 fasteners and
ceramnically-coated mild-steel fasteners need to be purchased for installation
kits provided by the shop. None of these fasteners are currently available
through the Navy Supply System. In order to assist the Supply Department, the
preliminary required fastener quantities and types are provided in the form of
sample DD-1149s.

Fasteners fabricated from CRES 316 may be obtained directly from a
vendor, however, ceramic-coated fasteners may require a two-step procedure.
First, the mild-steel fasteners must be procured, and then sent to a NAVSEA-
qualified coating service firm to have the ceramic coating applied.

The DD-1149s for CRES 316 fasteners are given on pages B-8 through B-30.
i', steel fasteners are covered on pages B-31 through B-42 and the required

ceramic coating on pages B-43 through B-49.
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APPENDIX C

DRAFT PROCESS INSTRUCTION:

WIRE-SPRAYED ALUMINUM (WSA) FOR CORROSION PROTECTION:
NAVSEA CC SYSTEMS I AND 2



No.:__ _ _ _ _ _ _ _

Effective: ___________

Cancels: ________ ___

DR AF T

PROCESS INSTRUCTION

Shore Intermediate Maintenance Activity

Puget Sound

TITLE: WIRE-SPRAYED ALUMINUM (WSA) FOR CORROSION
PROTECTION; NAVSEA CORROSION -CONTROL (CC) SYSTEMS I
AND 2

SECTION: I EqUIPMENT V OPERATOR TRAINING
H1 MATERIAL AND CERTIFICATION
in SAFETY VI METHOD
IV QUALIT Y CONTROL VII FEEDBACK

ORIGINATOR:

APPLICABLE SHIP TYPES: ALL

REASON FOR REVISION:

APPROVALS:

DATE

ORIGINATOR:__ _ _ _ _ _ _ _ _ _ _ _ _

PLANNING: _ _ _ _ _ _ _ _ _ _ _ _ _ _

REPAIR OFFICER: ______________

PRODUCT'ION: _ _ _ _ _ _ _ _ _ _ _ _ _

SAPFETY:__ _ _ _ _ _ _ _ _ _ _ _ _ _

QUALIT Y ASSURANCE: ______________

ENGINEERING: _______________

REVIEW: ANNUALLY OR WHENEVER DOD-STD-2138(S1I) IS CHANGED.

LEAD SHOP: CORROSION -CONTROL SHOP 71iA



SCOPE: The scope of this process instruction covers the required equipment,
safety, quality , control, personnel training/cer tification and
application process (method) for applying wire-sprayed aluminum
coatings (NAVSEA Corrosion Control (CC) Systems 1 and 2, for high-
temperature or low-temperature service, respectively). This includes
the application of the required paint coatings (NAVSEA CC System
3). Procedures are in accordance with DoD-STD-2138(SH) (Ref. A) to
foillow the guideline set forth in the NAVSEA Ship Class Corrosion
Control Manuals (Ref. B).

REFERENCES: A. DoD-STD-2138(SH), Metal-Sprayed Coating Systems for
Corrosion Protection Aboard Naval Ships, 23 November 1981.

B. NAVSEA Corrosion-Control Manuals for Ship Classes AO-177,
CG-16, DD-963, FF-1052, FFG-7, LHA-1, LPD-4, LPH-2 and
LST-1179.

C. Federal Occupational Safety and Health Administration (OSHA)
Standards and Regulations (29 CFR 1910) Revision 11 March
1983.

D. NAVSEA s9086-VD-STM-000/CH-631, Preservation of Ships in
Service (Surface Preparation and Painting), April 1981.

E. National Fire Protection Association (NFPA) Standard 33, Spray
Application Using Flammable and Combustible Materials, 1985.

F. CC-Shop Technician Training Curriculum in the SQIP Format,
ISA(WC)-110, April 1986.

G. NAVSEA 0655-AA-JPA-010, Job Performance Aid for Metal
Sprayed Coating Systems.

H. Naval Reserve IMA-7 Training Program, Corrosion Control
Using Wire Sprayed Aluminum.

1. METCO, Type 1HE Flame Spray Gun Instruction Manual.

J. MOGUL, TJ-5 Instruction Manual.
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SECTION 1

EQUIPMENT

1.1 EQUIPMENT LIST

The :'Alowing list gives the process sequence, generic equipment description and
manufacturer for the equipment associated with the WSA process for SIMA Puget
Sound.

PROCESS SEQUENCE EQUIPMENT DESCRIPTION

Precleani ng Vapor Degreaser

Rough-Blasti ng Rough-Blasting Booth
(10' x 15' x 15'

Rough-Blasting and Testing Sieve, 16-36 mesh
Anchor-Tooth Blasting

Anchor-Tooth Blasting Anchor-Tooth Blasting Booth
(10' x 10' x 20')

Anchor-Tooth Blasting Dial Micrometer

Wire-Spray Waterwash Spray Booth
(81 x 6' x 12')

Wire-Spray Flame Wire-Spray Gun
Wire-Spray and Systems (gun, manifold, wire

Paint-Spray spool)
Dry Film Thickness Gages

Paint-Spray Waterwash Spray Booth
(8' x 6' x 20')

Paint-Spray Paint-Spray Guns

1-I



SECTION 11

MATERIAL

2.1 ALUMINUM WIRE

Aliminum wire used for CC Systems 1 and 2 shall conform to the requirements
set fortn in MIL-W-67 12. The wire shall be coated by the manufacturer with special
lubricants to aid in wire feed and minimize nozzle wear. The lubricants must not foul
the recipien! surface nor the sprayed aluminum matrix, leading to corrosion or loss of
adhesion. The wire shall be stored and handled carefully and uncoil readily and be free
of bends. kinks or burrs that would prevent its passage through the spray gun.

2.2 GASES

Gases used for thermal spraying aluminum wire shall conform to:

GAS SPECIFICATION
Oxygen BB-0-925
Acetylene BB-A-106

2.3 ABRASIVE BLASTING MEDIA

2.3.1 Rough Blasting

Crushed garnet abrasive blasting media with a standard 16-mesh size shall
be use4 to clean painted and corroded metallic surfaces.

2.3.2 Anchor-Tooth Blasting

Aluminum oxide abrasive blasting media with a standard 16- 36-mesh size
shall be used to provide anchor-tooth surface profile of 2-3 mils, when measured with
profile tape (Testex or equivalent) during final surface preparation of the substrate.

2.3.3 Restrictions

(a) Abrasive particles shall be clean, dry, sharp and free of rust and
excessive fines.

(b) Abrasive particles shall not contain any feldspar or other mineral
constituents that tend to break down and remain on the surface. Abrasive particles
that have been used for cleaning contaminated surfaces shall not be used for final
surface preparation, even if the abrasive has been screened.

(c) Abrasive blasting pots and hoses must be clean and uncontaminated.
It is advisable to "dedicate" blasting pots and hoses to the anchor-tooth blasting
operation.

2-1



(d) Prior to use, the crushed garnet and aluminum oxide grit shall pass
the following oil contamination test:

(1 Fill a clean 5-ounce vial or bottle half full of abrasive particles.

(2) Fill the remainder of the vial or bottle with clean water.

(3) Cap and shake the vial or bottle.

(4) Inspect water for oil sheen.

(5) If any oil is observed, the abrasive particles shall not be used.

This tes'. must be repeated for each reuse of anchor-tooth blasting media.

2.4 PROCESS AIR

Air compressors utilized in the abrasive blasting and thermal spray process shall
furnish air which is free of oil and moisture. The air supply shall be adequate to
maintain a minimum pressure of 75 Ibs per square inch at the blast nozzle. The air
shall conform to the requirements of BB-A-1034, with a maximum hydr.)carbon content
of 0.005mg,'liter. Total maximum water content shall be 0.3mg/liter at 20 0 F.

2.5 MASKING MATERIALS

A-, masKing material that provides adequate protection of the substrate through
both the abrasive blasting and thermal spraying operations without causing substrate
corrosion or contamination may be used. Acceptable masking materials include various
tapes. plastic caps or plugs, hose sections and wood or metal inserts.

The masking tapes used are:

(a l/2" green duct tape, NSN 8315-00-890-9872.

() 2" green duct tape, NSN 8315-00-074-5100.

(c) Hi-temp Al foil tape (0.007" thick, 3/4" wide x 36 yd. per roll, Stock No.
06004), T&F Division of SHR Industries, 3660 Edison, Rolling Meadows, Illinois 6008,
(312) 392-8090.

2.6 CLEANING SOLVENTS

Toluene conforming to TT-T-548 and trichloroethane conforming to O-T-620C
are approved cleaning solvents.
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WARNING:

Toluene is flammable. Both toluene and trichloroethane are
toxic. Use only in well-ventilated spaces. Do not use near open
flames, blasting, thermal spraying work, or sources of sparks.
Do not allow prolonged contact with bare skin. Read and follow
precautions on container shipping labels before using contents.

2.7 PAINT

2.7.1 CC System 1, High-Temperature Service

Paint applied to items in service above 175OF shall conform to DoD-P-
24555, "Paint, Aluminum, Heat Resisting (6500C)."

2.7.2 CC System 2, Low-Temperature Service

Paint applied to items in service below 175°F shall conform to the
following:

2.7.2.1 Sealer and Barrier Coats

MIL-P-24441, "Paint, Epoxy-Polyamide, General Specification
for, Type If", shall be utilized for sealing the wire sprayed aluminum and providing
barrier protection. The paints shall be available in primer green (Formula 150) and
haze gray (Formula 151).

2.7.2.2 Topcoats

TT-E-490, "Enamel, Silicone Alkyd Copolymer, Semigloss", shall
be used for haze gray topcoats.

TT-E-489, "Enamel, Alkyd", shall be used for white, red, yellow
and black topcoats.

DoD-E-699, "Deck Enamel, Formula 20", shall be used for deck
gray topcoats on horizontal surfaces.

2.7.2.3 Thinner

TT-E-781, "Ethylene Glycol Monoethyl Ether, Technical
(EGM)"; or a 50%/50% mixture of butyl alcohol (TT-B-846) and super high flash naptha
(MIL-N-15178), shall be utilized to thin the MIL-P-24441 epoxy paints.

2.8 QUALITY CONTROL

A dial micrometer is used to measure the anchor-tooth surface profile off of the
Press-O-Film tape (or equivalent) that had been applied to the surface. The Press-Q-
Film shall be extra course and may be ordered from Testex, Inc., P. 0. Box 867,
Newark, Delaware 19711.
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SECTION III

SAFETY

3.1 GENERAL

The primary responsibility for safety rests with the individual, non-supervisory
personnel who have been assigned to perform the work. The individual's skill level and
knowledge of potential hazards is the first guard against unsafe conditions.

The operator's responsibility for safety is shared by his supervisor and all higher
levels of management who must ensure that the operator has had the requisite
training, is provided sufficient guidance and direction and maintains the required
proficiency. In addition, periodic monitoring of all safety requirements should be
made to assure they conform to the applicable Federal Occupational Safety and Health
Administration (OSHA) Standards and Regulations, (29 CFR 1910) (Ref. C). Particular
attention should be paid to Sections 1910.94, 1910.95, 1910.106 and 1910.107. Detailed
safety information is given in DoD-STD-2138(SH), NAVSEA S9086-VD-STM-000,
Chapter 631 (Ref. D) and National Fire Protection Association (NFPA) Standard 33
(Ref. E).

3.2 PRECLEANING SOLUTIONS AND SOLVENTS AND THINNING SOLVENTS

When naval personnel use alkaline cleaners or solvents for precleaning, and
solvents for thinning, all applicable sections of NSTM, Chapter 631, Section 2, and the
applicable NAVOSH Manual apply. All applicable OSHA rules and regulations and
manufacturer's safety instructions shall apply to other industrial activities. Follow all
safety precautions given on the shipping containers.

3.2.1 Respiration

Avoid inhalation of all solvent fumes by the use of proper ventilation and
charcoal filter respirators.

3.2.2 Skin and Eyes

Avoid all solvent and cleaning solution contact with skin. Wear gloves
which are impervious to the liquids as well as safety goggles.

3.3 ABRASIVE BLASTING OPERATIONS

When performing abrasive blasting, the current NAVOSH Manual and Sections
631-2.272 through 631-2.288 apply. Never point a blast nozzle at any part of any
human body.

3.3.1 Flammable Residues or Fumes

Prior to any abrasive blasting, items previously containing flammable
materials shall be purged of dangerous concentrations and certified safe by a Gas-Free
Engineer
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3.3.2 Grounding

Blast hose shall be grounded to dissipate static charges.

3.3.3 Protective Clothing

Face shields with dust hoods or helmets with forced-fed purified air shall
be used to protect the eyes, face, chin and neck from airborne particles. Safety glasse:
or goggles shall be worn by all persons near any blasting operation.

3.4 COMPRESSED GASES

3.4.1 Compressed Air

Compressed air shall be used at pressures recommended by the equipment
manufacturers. Compressed air shall not be used to clean clothing.

3.4.2 Compreed Oxygen and Acetylene

3.4.2.1 Daily Inspection

Inspect all gas equipment daily for leaks and loose connections.

3.4.2.2 Keep Gas Cylinders Safe

Consider all charged gas cylinders as potentially dangerous.
Alway ' secure the cylinders to keep them from toppling. When the cylinders are not in
use, shut off gas. Keep cylinders away from heat. Any cylinders that are not installed
on the manifold, must have their valve caps in place.

3.4.2.3 Ventilation

Before opening any of the gas valves, always provide adequate
ventilation of the work area.

3.5 WIRE SPRAY PROCESS

3.5.1 Manufacturer's Recommendations

Wire spray guns shall be maintained according to the manufacturer's
recommendations. At least one copy of each gun type's operating manual must be kept
on file at the Shop.

3.5.2 lgnition

Do not ignite the gun without having the wire in the nozzle. If ignited
without the wire, a flame may flashback and damage the gun and injure the operator.
Do not use matches for ignition. Use only a friction lighter, pilot Light or arc igniter.
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3.5.3 Personal Protection

3.5.3.1 Metallic Poisoning

Never permit metallic spray dust to enter the eyes, mouth,
cuts, scratches or open wounds. After spraying, wash hands thoroughly.

3.5.3.2 Flame-Resistant Clothing

Flame-resistant clothing shall be used and leather or rubber
gauntlets shall be worn. The clothing should be strapped tightly around ankles and
wrists to prevent metallic dust contact.

3.5.3.3 Hearing Protection

Double hearing protection shall be worn by all operators and
attendant personnel, unless otherwise specified by SIMA Safety Department after a
decibel level check.

3.5.3.4 Eye Protection

Goggles or face shields shall be worn for protection against dust
and intense light from the wire spray operation. Flame wire spraying requires the use
of light filter shades 2-4. Arc wire spraying requires shades 11-12.

3.5.3.5 Re7piratory

Filter masks shall be worn by the wire spray gun operator
during spra;ing operations. The spray booth must be in operation prior to L-un ignition.
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SECTION IV

QUALITY CONTROL

4.1 PRODUCTION QUALITY CONTROL RESPONSIBILITY

The following inspection procedures shall be followed by the Shop Quality
Control Inspector (SQCI) for all wire sprayed aluminum work accomplished by the
Corrosion Control Shop.

4.2 RECEIPT INSPECTION - A receipt inspection shall be accomplished as follows:

(a) Conduct a visual inspection to determine if welding, structural repairs,
degalvanizing, removal of prior WSA coatings or further disassembly is required. If
repairs are required, notify shop supervisor so item can be routed to applicable shop.
If further disassembly is required, advise shop supervisor that further disassembly is
required before shop acceptance.

(b) Inspect Ship-to-Shop Tag (Enclosure 1) attached to the item for
completeness and give Part 3 to the ship's representative.

(c) Utilize a Production Control Record (Enclosure 2) for each lot of similar
items on the SIMA Job Order. Assign a Production Control Number from the
Production Control Work Log. Enter this number in the serial number block of the
Ship-to-Shop Tag. The Production Control Number will consist of:

o The letter designation of the IMA.

o A sequential four-digit number beginning with 0001.

Example: For an item that was coated at SIMA, Puget Sound, a
typical production control number would be W-0001.

(d) Attach a metal tag with the Production Control Number stamped on it.
After the metal tag is attached, remove the Ship-to-Shop Tag and staple it to the
Production Control Record. Release item for precleaning.

(e) Degreasing shall be conducted according to Section 6.2.1. Visually inspect

the items to assure that they are free from oil or grease. Release item for masking.

4.3 MASKING INSPECTION - A masking inspection shall be conducted as follows:

(a) EnsL-e that only high-temperature flame-resistant masking materials and
plugs are used.

(b) Visually inspect items to ensure that all areas not to be coated ("fit and
function" surfaces and openings) are either masked off or plugged. Ensure masking is
tightly adherent to the substrate and to itself when applied in multiple layers. Refer
to Section 6.3 for proper .asking of dissimilar metal contact areas. Release items for
strip blasting.
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4.4 STRIP-BLASTING INSPECTION - A strip-blast inspection will be conducted after

strip blasting as follows:

(a) Ensure that all scale, rust and paint has been removed.

(b) Ensure that all masked areas are still intact. Remask as required.

(c) Inspect for warpage, crack., bad welds or over blast. Take corrective
action as necessary to correct any discrepancies.

(d) Take random grit-mesh-size measurements prior to the first daily
production run and at the end of the daily production run. Additional measurements
may be necessary during the day to assure that the grit is 16-36 mesh in size.

4.5 ANCHOR-TOOTH-BLAST INSPECTION - An anchor-tooth-bist inspection will
be conducted after anchor-tooth blasting as follows:

(a) Visually inspect and ensure that all masked areas are still intact. Remask
as required.

(b) Visually inspect and ensure that all areas of each component in the lot are
uniformly blasted to wnlite metal (SSPC-5). Ensure that anchor-tooth-blasted
components are handled with clean cloth gloves and rags.

(c Measure the anchor-tooth profile at a random location on a minimum of
one randomly-selected component from the lot. Use Press-O-Film (x-coarse) and a
calibrated dial micrometer thickness gage (MITUTOYD #7326 or equivalent).

(d, Ensure that anchor-tooth profile is 2 to 3 mils.

(e) Enter the profile measurement, date and time on the Production Control
Record, and initial the Press-O-Film Tab and attach the tab to Production Control
Record.

(f) Sign Production Control Record in Section 4 for the Anchor-Tooth Blast
Inspection.

(g) Ensure that the equipment operators are noting the date and time of their
process sequence completion on the Production Control Record.

(h) Release components to the wire spray work station, ensuring that coating
operation is started within four hours after anchor tooth surface preparation. If more
than 15 minutes is expected to lapse between the surface preparation and the start of
the wire spray process, the prepared anchor-tooth surface shall be protected from
moisture, contamination and fingermarks. Wrapping with clean paper will normally
provide adequate protection.
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4.6 WIRE-SPRAY INSPECTION

4.6.1 Pre-Wire-Spray Process Checks

(a) Permit wire spraying only when the temperature of the steel surface to
receive the WSA is greater than the 10OF (5oC) above the dew point. Dew points shall
be taken by the WSA operators at the beginning of each shift and recorded in the CC
Shop Dew Point Log. The check should be repeated if any significant change in
weater occurs (i.e., rain begins). The SQCI should ensure that the log is being kept
pro)er;:.

ib; Daily, the SQCI shall check the Bend Test Log kept by the WSA operators
an. tat day's test coupons, to ensure that the required process tests were done before
s*artng WSA production.

4.6.2 Post-Wire-Spray Inspection

(a Ensure that the wire-spray process was started within four hours and
co7-pIeted within six hours after the anchor-tooth surface preparation.

lb' Visually inspect the surface, ensuring that the coating is free of blisters,
chips ani cracks.

C.1 Calibrate the thickness gage (magnetic flux type) before the first
measurements in the morning and afternoon, and at random times during the day. The
c~h~alirn can change due to tern.erature and handling.

% leasure the coating thickness on each item in the lot. Thickness
measre7.ents will be taken in at least five random locations, including ereas where
the .. e-.' geometry changes, such as angles and flanges. Wire-spray coating
thie se <s _ shall be:

n fln-1 rn1i for high-temDerature service (NAVSEA CC System 1).

o 7-10 mils for low-temperature service (NAVSEA CC System 2).

Note: Components with coating thicknesses below specifications shall receive
additional WSA coats. Components with coating thicknesses above 20 mils shall be
reblasted to white metal and recoated.

,e) Sign Section 6, WSA Thickness Check, of the Production Control Record.

Release item to paint spraying work station.

4.7 SEALER, BARRIER AND TOPCOAT INSPECTION

An inspection of the sealer, barrier and topcoats will be conducted as follows:
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4.7.1 High-Temperature Applications (NAVSEA CC System 1)

4.7.1.1 First Coat

Ensure that no more than four hours has elapsed between the
wire-s a., appii~ationl and the application of the first coat (sealer coat) of the heat-
res~st&.: aluminum paint (DoD-P-24555). Note: If more than four hours has elapsed
since wire spraying, then it is necessary to remove and reapply the WSA.

4.7.1.2 Second Coat

Ensure that at least 2jj hours has elapsed since the
ap -;cation of the sealer coat before the second coat of paint is applied.

4.7.2 Low-Temperature Applications (NAVSEA CC System 2)

4.7.2.1 First Coat

Ensure that no more than four hours has elapsed between the
wire-spra' application and the application of the first coat (sealer coat). The first
coat is Formula 150 (green primer) thinned by 50% (volume) with added solvent (EGM).
Note: If more than four hours has elapsed since wire spraying, then it is necessary to
remove and reapply the WSA.

4.7.2.2 Second Coat

Ensure that at least eight hours but not more than 72 hours has
elapsed : etween the application of the sealer coat and the second coat. The second
coat D aarrier coating of full strength Formula 150 (green primer).

4.7.2.3 Third Coat

Ensure that at least eight hours but not more than 72 hours has
elapsed between the application of the third coat and the second coat. The third coat
is a barrier coating of full strength Formula 151 (gray).

4.7.2.4 Fourth Coat

Ensure that a minimum of 24 hours elapsed between the
application of the third and fourth coats. The fourth coat is a topcoat of aikyd paint
'TT-E-489 or TT-E-490) for vertical components or Formula 20 for horizontal
components.

4.7.2.5 Fifth Coat

Ensure that a minimum of 24 hours elapsed between the
application of the fifth and fourth coats. The fifth coat is of the same paint
formulation as the fourth coat.
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4.8 FINAL COATING THICKNESS INSPECTION ON ALL SIMILAR ITEMS IN JOB
ORDER

"aI Ensure that a minimum of 24 hours has elapsed since the application of the
fina1 topcoat.

D, \isual!, inspect the surface of each item, ensuring it is free of holdays,
cracks or runs. Under no circumstances should any green primer be visible.

(c. .leasure the total coating thickness (with a magnetic type thickness gage)
on ea- item in the Job Order, ensuring that the required coating thickness was
atta:.nec . Total coating thicknesses must be:

13-1S mils for high-temperature service (NAVSEA CC System 1).

1.7-20 mil- for low-temperature service (NAVSEA CC System 2).

If an. items do not meet the coating total thickness requirements. but previously met
tne WSA t;,iJcness requirements, then more topcoat paint must be applied.

Le! When all items in the Job Order have the required coating thicknesses, sign
or, 14 of the Production Control Record.

Release items to final assembly and packaging area.

4.9 FINAL ASSEMBLY INSPECTION

f -a assembly irspection will be conducted as follows:

- nsure that all masking and plugging material is removed.

t,: Ensure that, if required, installation kit and instructions are complete and
are attnched.

'c: Ensure that item is properly protected and stowed in such a manner as to
protect all coated surfaces during transport.

4.10 ABRASIVE BLAST MEDIA INSPECTION

The SQCI shall be responsible for the inspection of all new and used abrasive
blast media for both the rough blasting and anchor-tooth blasting operations. The
actual inspection may be performed by another assigned CC Shop Technician, but daily
reports must be provided to the SQCI.

(a) All new shipments of crushed garnet (16 mesh) and aluminum oxide (16-36
mesh) must be sampled and tested to assure that they comply with restrictions "A" and
"D)" of Section 2.3.3.

(b) The crushed garnet utilized in the rough blaster shall be checked at each
cycle through the pressure pot for excessive fines by using a 36 mesh screen on the
sample. If excessive fines exist (50) h, volume), than the media must be replaced.
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(c) The aluminum oxide utilized in the anchor-tooth blaster shall be checked at
eac& cycle through the pressure pot for excessive fines by using a 36-mesh screen and
tested for oil contamination according to part "D" of Section 2.3.3.
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SECTIO4 V

OPERATOR TRAINING AND CERTIFICATION

5.1 TRAINING

S,',,A CC S'cp seTa,- D c. trained and certified for applying the WSA CC
S,';t*m - I and 2. Course compietio' and certification requires passing written
ex- t ar, a~pin the SA cuatii t. test panels and test shapes in accordance

-S T -2138.

. Iraining sourcc documents arc:

DoD-STD- )13Q , -H) (Ref. A);

NAVSEA 0655-AA-1PA-010, Job Performance Aid for Metal Sprayed
Coating Systems (Ref. G);

Naval Reserve IMA-' Training Program, Corrosion Control Using Wire-
Sprayed Aluminum (Ref. H);

£quip mrent 'lanufactare Operator and Field/Factory Maintenance
listructions; and

o This Process Instruction.

5.2 CERTIFICATION OF OPERATORS

Sect,, 5.4 of DoD-STD-2138(SH) (Ref. A) applie ; the applicable information is
summla-ze2 below:

o Certification Test Requirements

(Test Panels: Four 2" x 3" x 0.050" wire sprayei 7-10 mils thick.)

/1) Visual Examination

(a) Inspect for uniform appearance and complete absence of:

o blisters,
o cracks,
o chips or loosely-adhering particle.,
o oil or other internal contaminants, and
o pits exposing the undercoat or subtrate.

b. Ensure aluminum modules do not exce,.d 0.045" diameter by
0.025" high.



(2) Bend Test

* Bend sprayed panels 1800 on a 1/2" diameter rod with WSA
coating on the outer radius.

o Visually examine for no disbonding, delamination or gross
cracking of the coating due to bending. Small hairline cracks or
alli-atoring of the coating in the vicinity of the bend are
permissible. Acceptable and non-acceptable bend test results
are illustrated below:

ji 1_/ i , ' il
I I l W i I

IIfr 'Ill,

S I I I ' I i f

IDEAL MARGINAL REJECT

(Smooth) (Cracks) (Disbonding)

' 3) Bond Test

o Conduct a bond test of five 1" diameter x 1" long steel fixtures
in accordance with ASTM C633. The average bond strength
must be greater than 2000 psi, with no bond strength less than
1500 psi.



" T" Shape

0 "Pipe" Shape

* The "T" and "pipe" shapes must be coated with 7-10 mils WSA
and pass the coating thickness and visual examination.



SECTION VI

METHOD

6.1 SHIP EQUIPMENT/COMPONENTS RECEIPT

Acceptance by the CC Shop of ship equipments,/components for processing shailo accompl:ined by the Shop Petty Officer assigned to tracking the production status
of work hcco-nplished by the Shop and work in conjunction with the SQCI. Refer to
Sect.-'oF: f4'r responsibilities of the SQCI during product receipt. Initiate a Production
Conlrci Record for each SIMA Job Order.

6.1.1 Receipt Requirements

(a) Only ship items which are noted in the SIMA Job Order shall be
accepted.

(b) Only items which have beer, Droperly disassembled to their smallest
removable components shall be accepted.

(c) Comp,nents which arrive damaged will not be accepted and must be

rerouted by the ship for repair or replacement.

6.2 PRECLEANING

Pri.D to any masking, blasting or spraying, surfaces shall undergo the following:

6.2.1 Degreasing

Surfaces that have come in contact with oil or grease shall be solvent
cleaned. Solvents shall be in accordance with Section 2.6. Cleaning should be
accomplished by vapor degreasing, but may also be performed by wiping and brushing.

6.2.2 Additional Cleaning

After solvent cleaning, if surfaces still have deposits that may cause
disruotive contamination of the blasting grit, they may be cleaned with trisodium
phosphate solution, rinsed with clear, potable water and dried.

6.2.3 Preliminary Determination of Possible Heat Cleaning, Degalvanizing or
Dealuminizing Requirements

The items should be checked to determine if any additional surface
preparation will be required before abrasive rough blasting.

6.2.3.1 Heat Cleaning - Porous materials that were heavily soaked in
oils or greases require heat cleaning.

6-1



6.2.3.2 DemetallizipRE-~lti thaut 1Thve 5eei: cut it zin orC
m n w ~ noactar nust Drcwe., lje in :, tc wI t auLC
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6.3 MASKING

6.3.1 G;eneral

a) Refer to Section '.5o p roper ns ~aeil

o 'ask all areas which mav he adversely aif'ected bv abrasive 5asting

to te :'st *~Tightly apply two layers of tape with thge second layer at right angles

d) When maskingc around dissimilar metals, such as brass wedges or
Dusnri: on steel components, apply th-e msigtape so that the 'NSA will be applied

1.)-ri oto the periphery of the dissimilar metal.

7)Inspect masking for damage between the abrasive blasting and metal
spra- Drocess and replaced if damaged.

6.3.2 Required Masking

The following surfaces shall be properly masked or plugged:

(a) Machined surfaces that are required to move with respect to each
other, such as threads, bearing contacts, gear teeth and slides.

(b) Surfaces related to component alignment, proper seating and
mountingcs, such as flange faces, counterbores and keyways.

(c) Electrical assemblies, such as contacts, relays and insulators.

6.4 STRIP BLASTING

Items shall be strip blasted to remove all old paint and corrosion products.

(a) Utilize 16-mesh abrasive grit. Refer to Section 2.3.1 for strip blasting
material.

(b) Exercise care when abrasively blasting thin gage metals to prevent product
w-arping or any other damage.



(c) Remain alert for any warpage, cracks, bad welds or excessive metal
removal An,; items exh;biting this type of damage shall receive the necessary repairs
before continuing further in the process. Minor repairs shall be accomplished by the
CC Shop or by the applicable Repair Shop, utilizing a "hard card". Major repais
require contacting the SIMA Planner to obtain a Job Order Supploment for repair work
by the a~p canle Shop.

.d Refer to Section 4.4 to assist the SQCl.

e After abrasive blasting, the items shall be cleaned of all grit and dust by
arn ai gun and lint-free rag.

6.5 HEAT CLEANING, DEGALVANIZING OR DEALUMINIZING WHEN NECESSARY

Components requiring heat cleaning for entrapped oils in porous surfaces or
remava ,' previously failed metallic coatings may now be processed.

6.5.1 Heat Cleaning

(a' To remov Qll and grease contamination ffom porous surfaces, the
parts shall be heated in a vented electric oven for at least four hours.

'5. Only items being degreased may be in 2;,e oven at the same time.

( Steel alloys may be heated to 600 0 F. Aluminum alloys, except age-
hardene,1 alloys, may be heated to 300 0 F.

6.5.2 Demetallizing

The removal of metallic coatings is most easily accomplished through
chemical ath , and is therefore recommended. The coatings can be removed by rough
abrasive blastig,, but this will more thai, double the manhour and material
requirements of the operation.

6.5.2.1 Degalvanizing

Zinc coatings that have suffered appreciable failure must be
removed in an acid dip tank through an authorized service activity.

6.5.2.2 Dealuminizing

Aluminum coatings that have suffered appreciable failure must
be removed in a caustic dip tank through an authorized service activity.

6.6 ANCHOR-TOOTH ABRASIVE BLASTING

Anchor-tooth blasting is conducted to guarantee the presence of a surface
profile for bonding of the coating and to clean the surface of contamination left by the
rough blasting operation. Refer to Section 2.3.2 for material specification
requirements.



C, lteT! shall1 be anchor-tooth blasec 1o ti "white metal" rlinish (SSPC-SPL-.
A -h:e etal fi7,ih Is defined as a surface w th a jrav-whiite, uniform metallic color,

s~gtirogheccitoform a suitable anchor pattern for coatings. WrMen vieveud with. a
10\ a r;gsthe surface shall be free of oil-gease, dhrt mT~l scalc, corrosion

P~~~ rC 7, r u, uiter foreign matter

l' ire~c that the prop)er anchor tcLOf 2-3 n s podi
-me(:asuredl using Pres-O-FilrT. 1' X~s an : a calib)rated 1iu

Th~S~.1 ' 11be espnsile for ce. tif,;mn thqt tnie ite-is iru the Jot)
Ct~- ~ur ts. bv randomn saT- )Mpl-, bU t injC opera*tnr msbe

1.~~ tn f e t,-St and moni to.- his.1her (D n AFor-i elas

.)e exerciS2cc t.. prevent ,,' s-'i thin-gage item s. An c'e~
e conducted as a quick sweep of 'le surface, n,-t. - a meta".

'iXfe~th te-i ha: beens bi-Lsstec, it shal. >~cieaii(C of al' grit and, d'u-stb
aT :un_ anjd 1;int-free rags.

1The cleaned iiemi shall be( protected ro moisture, contamiination an';
f n~- ~-s.Wrapping with clean paper will normall,, provide adequ~ate protection.

anchor-tooth blasted items wi'th clean, clothl, gloves or rag,-.

Anchor-tootih blast inspectior, shall be conduced as stated in paragraph

The wire spray pro)cess must be started within four hours after the anchor-

tcntn-*- ,o else the anchor-tooth blast will have to be repeated.

6.7 WIRE SPRAY APPLICATION

6.7.1 Wire Spray Gun Operation

Refer to the operating maiuals for the MIETCO 1OE arid./or MOGUL TJ5
flame W.re spray guns for the application of aluminum. The manuals provide the
niecessary gas flow rates and maintenance required.

6.7.2 Dew Point Check

Ch,,eck the steel substrate's surface temperature to assure that no
condensation will form due to the relative humidity of the ambient air. If the steel
substrate temperature is not 10OF (50 C) above the dew point, no metal spraying shal
be coniducted.

6.7.3 Da-ily Sample Coupoms

Prior to commencement and once during each day's or shift's production
run, a sam ple coupon shaLl be prepared by the operator.



Ainchor-tooth blti-,t a test coupon with the grit currently in use. The
tes ' coopor .S x 2 x 0.05 inches) shall be, sprayed u, viie of its large faces. Ine WS.
shal. _e applied 7-10 mils if tne production run is for low-temperature applications, or
1 -i 7:13 if the production ru, s for high-temperature applications.

Db Tre te*t coupon shall be visually examine U and shall riot contain any:
biit ,: s , r loosely-adhering particles, oil or interna. contam ants, or

' The spra ed panel shall be bent app.oximately O degrees on '
, eter rod. The coating shall be or the outside surface of the bend.

U' No disbonding, deiamirat~on or gross cracking of the coatin; shall.
s-ra da tc be7di. Small hairline cracks or alligatoring of the coating in the

tnc benf are permissi le. Figure 6-I illustrates acceptable and
, cepta'i cend test resAts.

e If the coupon fails the test, then the cause of failure must be found
ar; -1 xed : c: tne test repeated until a coupon passes. This may require checking: the

a -. er pressures or for any acetone in the flow meters; the drains on the air
ethe anchor-tooth on the coupon; and the grit for breakdown or contamination.

6.7.4 Application of WSA o honents

6.7.4.1 Time Requirement

The metal spray application shall be started within four hours
after &C> r-i)oth surface preparation, and finished within six hours. Continue to
note tna ~>'.e and time of the completion of each process sequence.

6.1.4.2 Application

(a) The aluminum coating shall be applied in multiple layers,
and In n,- case shall less than two crossing passes (oriented at right angles to each
other', be made over every part of the surface.

(b) The sprayed metal shall overlap by 50% on each pass of

the gu. to assure uniform coverage.

(c) The aluminum coating shall be applied to the required
thicknesses of:

o 10-15 mils for high-temperature service (NAVSEA
CC System 1).

o 7-10 mils for low-temperature service (NAVSEA CC
System 2).

The operator shall make thickness checks during the process to ensure adequate
thicKness is provided. The operators should be responsible in not allowing any products
with thin coats of WSA to pass further along in the process.
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Smooth Surface Cracks Delamination
Disbonding

Figure 6-1 Coupon Bend Test Accept/Reject Examples



(d) The sp)ray gun shall )c held 5 to 8 inches from the surface
being: spraved_. The anglIe of the spray stream shall be as close to 90 degrees as
possihiDe. and never less than 45 degrees. Utilize gun accessories, such as angle
nozzlez;, to., maintain proper spray angles. The operator should study the recipient item
before conmnigsprtiying to deto2rmine the best -'In t.o followv. .~ akn
be ncs&:to prevent overspray fromn building up on complex shapes.

(e) Upon compl!etion ofl spraying, contact the SQCI1 t& certifV
propr -n; hic sor. the Production C'ontrol R ecord.

1) Protect tc fesy coiateo ite T, from oitu, cm: a
_-C -iq liardle wt cletin aioves ar ragrs.

( T,-& WSA coa'iing slhull )e sealed within four hojur. of WSA
&P~) ca. :~ :;re~nt h c ntrpm 0t o mo~sture and corrosive salts fro)m the ma, rine

6.8 PAINT APPLICATION

v% -e appling: the various paints, the operators shlall monitor the wet film
tmctnessto aict in obtaining the -;pecified dry film thickness (DFT). Using a wet film
thiCKFe11,gae, take measurements during- each coat. The wet film thickness will be

a Pdr3X, :v twice as thick as the resultant DF-T after drying. Refer to Section 2.7
forpax-- -aeial specifications.

6.8.1 Application for High-Temperature Components (NAVSEA CC System 1)

Refer to Figure 6-2 for an illustration of this coatin-g system.

6.8.1.1 First Coat (Sealer CoDat)

(a The first coat ',seaier- coat) shall be applied within four
hours after thne WSSA application.

(b) The sealer paint is the heat-, 3sistant aluminum paint
meeting- DoD-P-24555.

(c) Apply the paint to obtain a dry film thickness (DFT) ol 1.5
mnils. Thie vet film thickness will be approximately 3 mils.

6.8.1.2 Second Coat (Topcoat)

(a) Allow eih hours to pass before applying the second coat
of heat-reststant aluminum paint.

(b) Apply another 1.5 mil DET coat of paint, to obtain a total
paint DET of 3 mils.
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Figure 6-2 NAVSEA CC System 1, WSA With Heat-Resistant Aluminum Paint



6.8.2 A Dew' )n for Low- Temperature Components (NAVSEA CC System 2)

.Ief&- *, ?Igurc 6-3 o ' rt ft panste.

6.8.2.1 First Coat (Sea-ler Coat

t- IF C -)L- 1 a t)l . f

1- __ co'; a'z learc~~t

72 ~ f te the fir,,* 2ooat was appliec.

ff1st-r ~h I~rr~a 50(green. pri'Te7 as thL

C; il *ruuLr>,tt obtlari a 3-mil DET1 (i.e., requires a

( --- c- ilr-is. a.- 4oors, hat,-he, an,. scuttles, may have
C7.r, I.- te n oe CI Cpra a st tilize a painter's 1-1.5" angle brush

6.8.2.3 Thi rd Coa t (Barrier CoDat)

(a) Th)e third coat sha.l be applied at least ei , hours but not
moretren7' hour7s after the secon~d coat was applied.

,b) Utilize full strength, Formula 1,51 (gray) as the third coat.

(c) Apply enoug-h paint to obtain a 3-rnil DFT.

(d) When hard to spray angle areas are prese it, utilize a
p~ntrs - .3"angle brush to coat these areas.

6.8.2.4 Fourth Coat (Topcoat)

(a) The fourth coat shall be applied after a minimum of 24
h:ours has elapsed since third coat was applied.

(b) Utilize alkyd paints (TT-E-489 or TTr-E-490; meeting the
colcor requirements for the particular ship component for vertical Surfaces; and
Formula 20 for horizontal surfaces.

C-
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Figure 6-3 NAVSEA CC System 2, WSA With Five-Coat Paint System



(c) Apply enough paint to obtain a 1.5-ril DFT.

6.8.2.5 Fifth Coat (Topcoat)

(a) The fifth coat shall be applied after a minimum of 24
hours has elapsed since the fourth coat was applied.

(b) Utilize the same paint as before (TT-E-489, TT-E-490 or

Formula .'7,i meeting the color requirements of the particular ship component.

(c) Apply enough paint to obtain a 1.5-mil DFT.

(d) Allo%; final coat to dry.

6.9 FINAL COATING THICKNESS INSPECTION

The SQCI officially performs this inspection, but the operators responsible for
SA and paint application should be aware of the results. The operators need to be

familiar with any problem areas. Refer to Section 4.8 for inspection procedures. The
total coating thicknesses must be:

C 13-18 mils for high-temperature service (NAVSEA CC System 1).

o 17-20 mils for low-temperature service (NAVSEA CC System 2).

6.10 FINAL ASSEMBLY

(a Remove all masking and plugging material.

Kbl Prepare the required installation kit (i.e., fasteners, anti-seize, sealant and
instructions'.

Properly protect item for temporary stowage and transport to customer
ship.

(A) The Shop Petty Officer in charge of production tracking and the SQCI shall
agree to final product release.

k.) Remove and discard the metal identification tag and re-attach Ship-to-
Shop Tag.

(f) Remove Part 2 of Ship-to-Shop Tag and notify Shop Supervisor that item is
ready for pickup.

(g) When Ship's Force picks up item, complete and attach Part . and 3 of
Ship-to-Shop Tag to Production Control Record.



SECTION VII

FEEDBACK

In ac:-:tion to the daily supervision of production and qual'ty control, the
follow:)ing "feedback" indications will be used to monitor and majntbin~irnprovc the
qu aI t'Y and productivity of the CC Shop:

2\er )al and written reports fromn custom-Ter ships and shops.

'Aeekly analysis of the CC Shop's:

Producti--n input to output;
Labor and materials consumed;
PNM CM activity;
QC activity and results;
Product degradation/failure reports; and
Operator training/certi fi cation.



,A._ " (GENERAL USE)
S&jErG[N QA FORMi 90g AA f'/79)

S NO..6 Lr 9C'8 2 (PART 1)

JCN

El- 'AP. SEA NO

OB SiREF 'EQ 
,
;F NOME2LATJRE

L.A, C DAE REC C 1LIVERED O'

ATTACK PART I AND PART I TO COMPLETID WORK REQUEST
ArTER PICK UP By SHIP

READY FOR PICK UP TAG (PART 2)

JCN

EfC AP. SER NO

jOe B IEF 'EQjIP N MENC&'JRE

LEAC *,C REP DATE

CUSTOMER MATERIAL RECEIPT (PART 3)
SHIP

JCN
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RICD B13 DATE

DELtvEREO by DATE

SHIPS ENGINEER SMALL RETAIN THIS TAG (PANT 3) All RECEIPT
FOR MATERIAL DELIVERED TO THE TENDER.

Enclosure 1



CORROSION CONTROL SHOP
WIRE SPRAYED ALUMINUM

PRODUCTION CONTROL RECORD

USS

Ship Hull Number

Job Controi Number (JCNJ Production Control Number

Item Description Location Deck Frame Side

FINISH COLOR,
TYPE COATING:

Heat Res. Alum. Paint
WSA (HT) SYS I

Haze Gray
WSA (LT) SYS 2

Deck Gray

Other

SECTION PROCESS SEQUENCE DATE TIME SHOP QCI SIGNATURE

I Receipt. Degrease,
Degalvanize or Deahuinize

2 Masking

3 Rough Abrasive Blast

4. Anchor-Tooth Abrasive Blast
2-3 mils

5 Thermal Spray Attach
Operator Name Profile Tape

Here

6 WSA Thickness Check

SYS 1 10-15 mils

SYS 2 7-10 mils

Seal, Barrier and Top Coat

Type/DF'r Rgmt DATE TIME

cc 7 Heat Res. Alum. Pain/i.5 mile
SYS

8. Heat Ras. Alum. Paint/l.6 mile

9. 601 Formula 15010.5-0.76 mil

10. Formula 150/3 mils

SYS IL Formula 15l/3 mils

2 12. Alkyd Topcoat/1.6milt

13 Alkyd Topcoat/ 1.6 mil
r lo

14. Final Coaung Thickns on al
similar items in Work Order

SYSI: 13-18 mils

S5 Icrial Assembly end Packapng "

Enclosure 2

7-3
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SCOPE: The scope of this process instruction covers the required equipment,
method Dr industrial process, safety and quality control required for
appl-,ing the NAVSEA Corrosion-Control (CC) System 4 (Powder
Coatings, Electrostatically Applied) (Ref. A) to ferrous and
aluminum-alloy substrates in accordance with the powder
manufacturer's recommendations.

REFERENCES:

A. NAVSEA Corrosion-Control M4anual for AO-177, DD-963, FF-1052,
FFG-7, CG-16, LHA-1, LST-1179, LPH-2 and LPD-4 Class.

B. NORDSON, Manufacturer of Electrostatic Powder Coating
Equipment, Finishing Equipment Division, D-1 and D-1A Powder
Spray Systems.

C. RANDSBURG-GEMA Electrostatic Powder Coating System, Type 701
and 702.

D. BAYCO Industries of Ca., Custom Curing Ovens.

E. American Society for Testing and Materials (ASTM) D-1.060, Standard
Test Method for Abrasion Resistance of Organic Coatings by the
Taber Abraser.

F. ASTM-D-3359, Standard Methods for Measuring Adhesion by Tape
Test.

G. ASTM-D-870, Standard Method of Water Immersion Test of Organic
Coatings on Steel.

H. NAVSEA S9086-VD-STM-000/CH-631, Preservation of Ships in
Service (Surface Preparation and Painting), 15 Apr 81.

I. ASTM D-3363, Standard Test Method for Film Hardness by Pencil
Test.

J. ASTM-D-2794, Standard Test Method for Resistance of Organic
Coatings to the Effects of Rapid Deformation (Impact).

K. ASTM-B-117, Standard Method of Salt Spray (Fog) Testing.

L. Federal Occupational Safety and Health Administration (OSHA)
Standards and Regulations, (29 CFR 1910) Rev. 11 March 1983.

M. National Fire Protection Association (NFPA) Standard 33, Spray
Application Using Flammable and Combustible Materials, 1985.

N. NFPA Standard 70, National Electrical Code, 1984.

0. CC-Shop Technician Training Curriculum, in the SQIP Format
ISA(WC)-110, April 1986.



SECTION I

EQUIPMENT

1.1 GENERAL

The equipments specified in this Process Instruction are typical for application
of powder coating syst=.; electrostaLicaily applied in an industrial activity. The
equipments consists of an electrostatic spray gun, power supply, resin hoppers, (Refs.
B and C); dry filter spray booth, resin recovery system (optional), conveyor system
(optional) curing oven, (Ref. D); grit-blast booth, grit-blast nozzle and hoses, pressure
pots, grit-recovery system (optional), air-purification system, air-dryer system and
quality control and safety equipment. A typical equipment layout and production flow
diagram is presented in Figure 1-1. A general list of equipment is given in Table 1-1.

• ECE!V!NG AND DEGREASING IASKING
NSPECTION %

P ROGH DINGIN

POWD PREHEAT/CURING I OTI
" SPRAY OVEN

BOOTH

I _4

'OL -DWN 4 - BLASiNG j
AREA BOOTH

Figure 1-1 Powder Coating Station, Idealized Equipment Layout



Table 1-1 General List of Equipment

SURFACE PREPARATION EQUIPMENT

Deg-easer, Vapor
Degreaser, Immersion (optional)
Rough Blaster (booth, pressure pots, cyclone, hoses and nozzles)
Anchor-Tooth Blaster (booth, pressure pots, cyclone, hoses and nozzles)
Dial Micrometer (for surface profile tape)
Testing Sieves (30, 60 and 80 mesh)

COATING EQUIPMENT

Electrostatic Spray Powder System (gun, hoppers and controls)
Spray Booth, dry filter
Preheating/Curing Oven
Curing Racks/Carts on Monorail
Suspension Hooks

QU&LiTiONTL C TiiGL EQUIPMENT

Coating Thickness Gage, magnetic flux type
Coating Thickness Gage, eddy current type
Impact Test Meter, Gardner type (optional)

MISCELLANEOUS EQUIPMENT

Work Tables
Razor Blades and Disposable Knives
Heat-Resistant Gloves and Sleeves
Dust Filter Masks
Leg Stats



SECTION II

MATERIAL

2.1 RESIN

2.1.1 Powdered Epoxy

The powdered epoxy shall consist of a finely divided powder that shall
require no blending, mixing or addition of other compounds to effect a cure. The resin
shall be thermosetting (oven cured) when applied in film thicknesses from 8 to 12 mils
within one to two coats. The cure temperatures and oven time will depend on the
component or item weight. Cure temperatures and cure time will also be effected by
preheating of the component.

2.1.1.1 Abrasion Resistance

The cured powder coating weight loss shall be less than 60mg
per 1000 cycles, when tested in accordance with ASTM-D-4060 (Ref. E) using a Taber
abraser with CS-10 wheels and a 1.0 kg load.

2.1.1.2 Adhesion

The cured coating must pass without any lifting of the coating,
when tested in accordance with ASTM-D-3359, Method A (Ref. F).

2.1.1.3 Chemical Resistance

The chemical resistance of powder coatings to 24-hour
immersion in salt water and fuel oil shall be tested in accordance w.th ASTM-D-870
(Ref. G), with no resultant blistering, disbonding or softening.

2.1.1.4 Color and Gloss

The color and gloss of the curing coating must be in accordance
with that specified for the particular component in NAVSEA S9086-VD-STM-000,
Chapter 631 (Ref. H). The color must match the following:

Haze Gray FED-STD-595-26270 (40-50% gloss)
Red FED-STD-595-21105 (40-60% gloss)
Yellow FED-STD-595-23538 (40-60% gloss)
Black FED-STD-595-27038 (40-60% gloss)
Flat Black FED-STD-595-37038 (0-10% gloss)
White FED-STD-595-27875 (40-60% gloss)
White FED-STD-595-27886 (40-60% gloss)



2.1.1.5 Hardness

The cured coating shall have a pencil hardness of 211 or greater
.vher-.,etvmned in accordance with ASTM1I-D-3363 (Ref. 1).

2.1.1.6 Impact Strength

The cured coating, at an average thickness of S-mils, shall be
capa )le of xithstanding a mechanical shock load of not less than 100 inIb, on direct
impact, vln.en tested in accordance with ASTM-D-2794 (Ref. J).

2.1.1.7 Overbake Stability

The powder coating shall be able to sustain a 100% overbake
without yellowing or any reduction in performance properties.

2.1.1.8 Salt Spray Resistance

The cured coating applied to ASTM-A-570 copper-free hot-
rolled carbon steel and given 1000 hours minimum exposure in the salt-spray booth shall
have less than 1/4 in creepage from scribe when tested in accordance with ASTM-D-
2794 (Ref. K).

2.1.1.9 Shelf Life

The shelf life of the uncured resin shall not be less than one-
year from the date of manufacture when stored in original unopened containers below
80oF and 50_+ 10% relative humidity. Note: Storage requires environmental control.

2.2 ABRASIVE BLASTING MEDIA

2.2.1 RouLh Blasting for Cleaning

Crushed garnet abrasive blasting media with a mesh size from 30 to 60
shall be used to clean painted, rusted/oxidized metallic surface.

2.2.2 Anchor-Tooth Blasting

Aluminum oxide abrasive blasting media with a 80 mesh size shall be used
to provide the anchor tooth of 1 to 2 mils maximum measured with profile tape
(Testex, Inc. or equivalent) during final surface preparation of the substrate.

2.2.3 RestrieUiom

(A) Abrasive particles shall be clean, dry, sharp and free of rust and
excessive fines.

(B) Abrasive particles shall not contain any feldspar or other mineral
constituents that tend to break down and remain on the surface. Abrasive particles
that have been used for cleaning contaminated surfaces shall not be used for final
surface preparation, even if the abrasive has been rescreened.



Aorasive blasting pots and hoses must be clean and uncontaminateC.
It is advisaaIe to "dedioate" blasting pots and hoses to thc anchur-tooth blasting
)perat n.

P.'ior to use, the crushed garnet and aluminum oxide g:2t shall pass
the folowing oil contamination test:

i) Fill a clean 3-ounce vial or bottle half full of abrasive Dirtii,_.

(ii) Fili the remainder of the vial or bottle with clean A'ater.

dii) Cap and shake the vial or bottle.

(iv) inspect water for oil sheen.

(v) If any oil is observed, the abrasive particles shall not be usec.

This test must be repeated for each reuse of anchor-tooth blasting media.

2.3 PROCESS AIR

The air equipment used in the abrasive blasting process and the powder coating
process shall furnish air which is free of oil and moisture (maximum of 5 mg/m 3 of
hycrocarbons) and maximum of 35OF dew point at the maximum flow rate (CFM) and
maximum pressure (lb/ft 2). The air supply shall be adequate to maintain a minimum
pressure of 75 lbs. per square inch (lb/in ) at the blast generator.

2.4 MASKING MATERIALS

Any masking material that provides adequate protection of the substrate through
both the abrasive blasting and curing operations without causing substrate corrosion or
contamination may be used. Acceptable masking materials include various high
temperature tapes, plastic caps or plugs, hose sections or metal inserts.

The masking tapes used are:

(A) 1/2" Green Duct Tape, NSN 8315-00-890-987Z.

(B) 2" Green Duct Tape, NSN 8315-00-074-5100.

(C) Hi-Temp Fnil Tape (0.007" thick, 3/4" wide x 36 yd per roll, Stock No.
06004). T&F Division of SHR Industries, 3660 Edison Place, RoUing Meadows, IL 6008,
or an equivalent tape able to withstand temperatures up to 450 0 F.

2.5 CLEANING MATERIALS

2.5.1 Solvents

Ethyl Alcohol (denatured) conforming to 0-E-760, toluene conforming to
TT-T-548, and trichloroethane conforming to 0-T-620C are approved cleaning solvents.



WARNING:

Toluene and ethyl alcohol are flammable. Ethanol, toluene and
trichloroethane are toxic. Use only in well-ventilated spaces.
DO NOT use near open flames, blasting, thermal spraying work
or sources of sparks. DO NOT allow prolonged contact with
bare skin. Read and follow precautions on container shipping
labels before using contents.

2.5.2 Alkaline

The alkaline cleaning agent is made up of three chemicals: tribasic sodium
phospr-ate jedocahydrate; pentahydrate sodium metasilicate, technical grade; and
deter-ent., non.onic, Type II, water soluble (MIL-D-016791, Type I). The solution shall
2onsst )f 3 lbs. sodium phosphate tribasic, 3 lbs sodium metasilicate and 3 pts. water
soluble nonionic Jetergent (MIL-D-016791, Type I) in 50 gallons of fresh water. Refer
:o NST%1o! Chp. G31, Section 2 for health and safety requirements (Ref. K). In 0.1N
concent ations, thiese materials are extremely caustic and can be harmful to skin, eyes
and any body contact. USE CAUTION! Read and follow precautions on container
shipping laDels before using contents.

2.6 QUALITY CONTROL

A dl micrometer is used to measure the anchor-tooth surface profile off of the
Press-O-F;im tape (or equivalent) that had been applied to the surface. The Press-O-
Film shalK De extra coarse and may be ordered from Testex, Inc., P. 0. Box 867,
Newark, Delaware 19711.



SECTION Mf

SAFETY

3.1 GENERAL

T' :Jirr res-ponsility for safety -ests .vitlh the individual, non-sup)ervi~_r.
r~x~e. ~o ave been assigned to perform, thie wj.rk. The individuals sKill 1eve! ai

K2J.. : oteritidl hiazards is the first g7uard against unsafe conditons.

T e i~e-ator's resp onsibility for safety is shared by his supervisor and all hi1ghe-
e is a --da-gement wiho must ensure that the operator has had the requis~te

i i n D-:vtded sufficient c-uidance and direction and maintains the 7equired
If~. ,2 ,- addition, periodic monitoring of all safety requiremen ts should be

-7..e-_-s- they conform to the applicable Federal Occupational Safety and Health
OSHA) Standards and Regulations, (29 CFR 1910) (Ref. L). Particular

'''rs -osiic be paid to sections 1910.94, 1910.106 and 1910.107. Detailed safety
Drma:i n i -;ven in National Fire Protection Association (NFPA) Standards 33 and

7 'Re M aind N).

3.2 PRECLEANING

oN-en~~sn solvents or alkaline cleaners, all applicable sections of NSTM, Ch.
631 Sec*.:o- 2 and the applicable NAV'OSH Manual apply wher. performed by Naval

e r sonirne . All applicable OS1IA rules and regulations shall apply to other industrial
activ::cs n anufacturer'5 safety instructions. Avoid inhalation of solvent fume

and 'Ait~t 1t1 skin as much as possible.

3.3 ABRASIVE BLASTING

'vNrer. performing abrasive blasting, the current NAVOSH Manual and Sections
53'.-_.Y2 Inrough 631-2.288 of NSTM Ch. 631 apply for SIMA(SD) personnel. All
appiLcaoie OSHA rules and regulations apply to other industrial activities.

3.3.1 Flammable Residues or Fumes

If the iterr,, p eviously contained flaimmable materials, it shall oe .purged of
'.an_:er,)us concentrtions and must be certified safe by a Gas-Free Engineer prior to

aCra"v :)~lasting.

3.3.2 Gruni

Blast hose shall be grounded to dissipate static charges.

3.3.3 Protective Clothirm

Face shields with dust hoods or helmets with forced-fed purified h- shall
~eisec to protect the eyes, face, chin and neck from airborne particles. Safety

;i~sor goggles shall oe worn by all persons near any blasting operation.



3.4 ELECTROSTATIC SPRAY POWDER

3.4.1 SyBooth

P~uc~ -.-~i~ 2onen c.tij relater than 0.03-U0. ,)z -per -,ibic foot
-a n 3-- -1:-ited "y ,ot flame or strong electrical discharge. Proper aplicAtion
e j ip D7 t ti, l e ,ised to keep powder-in-air concentrations )elow 0.01 oz ftj. S ra'

9ooth, s =re ue:,.ec for single gun or multi-gun operation. The use of more guns than
as soec~fed for tyte booth will create , dangerous powder-in-air concentration and so
-_st 'ever be done. The spray equipment shall be interlocked with the booth blower
o -no Powder may be sprayed when the ventilation is shut off. The work floor of

too ooD-:tng area must be electrically conductive. Xi metal objects within 15 ft. -of
spra gun ,ust be grounded. DO NOT spray near any source of ignition.

3.4.2 Component Suspension Devices

Hangers shall be clean to assure good electrical ground of component anld
a, tatic electrical discharge. The component shall be well-grounded (0-300

)'ms A; ,en the electrostatic voltage is maintained at 50-100 Kv.

3.4.3 Personnel Precautions

3.4.3.1 Respiration - Personnel operating the spray equipment shall
.veor -estration ,nasks approved by NIOSH. These powders are classified as "nuisance
dust and are not toxic.

3.4.3.2 Skin Contamination - Personnel should mi-imize contact with
the pondered resin to avoid possible irritation or allergenic reaction. Long sleeve
worK cl:otning and cotton paint hoods should be worn. If powder gets on skin, it should
be remtoved with soap and water. Safety glasses or goggles are recommended but not
required.

3.4.3.3 Electrical - Personnel in the spray area must wear electrically
conductive shoes (e.g., leather soles), or leg stats so that there is less than 50
mrgolnms resistance between themself and earth ground. The operator should hold
5pray g,.n in bare hand. If gloves are worn, the palm should be cut out to assure skin-
tr-metal contact.

3.4.3.4 Heat - The sprayed component is heat cured to complete
coating polymerization. The oven temperatures used are from 325 to 450 0 F.
Personnel handling these components after the cure cycle shall wear heat-resistant
gloves and use extreme care to avoid contact with exposed skin areas.

3.4.4 Powde Resin

The Material Safety Data Sheet, Form OSHA-20 or equivalent, must be
kept on file for each powder product in Shop files and SIMA Safety Office.



SECTION IV

QUALITY CONTROL

4.1 PRODUCTION QUALITY CONTROL RESPONSIBILITY

The following inspection procedures shall be followed by the Shop Qualit y
ContrA ispectur for all powder coating work accomplished by the Corrosion Control
Shop.

4.2 RECEIPT INSPECTION - A receipt inspection shall be accomplished as follows:

A.; Conduct a visual inspection to determine if welding, structural repairs,
removal of prior coatings or further disassembly is required. If repairs are required,
notify shop supervisor -o item can be routed to applicable shop. If further disassembly
is required, udvise shop supervisor that further disassembly is required before shop
,Acceptance.

I inspect Ship-to-Shop Tag (Enclosure 1), attached to the item for
completeness and give Part 3 to the ship's representative.

/Z, Utilize a Production Control Record (Enclosure 2) for each lot of similar
items Dr tnhe SIMA Job Order. Assign a Production Control Number from the
Production Control Work Log. Enter this number in the serial number block of the
Ship-to-Shop Tag. The Production Control Number will consist of:

o The letter designation of the I.MA.

A sequential four-digit number beginning with 0001.

Example: For an item that was coated at SIMA, Puget Sound, a
typical production control number would be W-0001.

(D) Attach a metal dog tag with the Production Control Number stamped on it.
After the metal tag is attached, remove the Ship-to-Shop Tag and staple it to the
Production Control Record.

(E) Release item for precleaning. Free from oil, grease and other

contamination. Visual inspection.

4.3 MASKING INSPECTION - A masking inspection shall be conducted as follows:

(A) Ensure that only masking materials and plugs designed to withstand up to
450OF temperature exposure are used for oven operations. The standard green duct
tape is sometimes preferred for blasting operations and may be thus used, but it should
be replaced with heat-resistant aluminum or fiberglass tape prior to placement of the
component into the oven.



13) \isualiy inspect items 'o ensure that all areas not to be coated ("fit ano
function" surfaces and openings) are either masked off or plugged. Ensure masking" is
ti htl; adherent to the substrate and to itself when applied in multiple layers.

4.4 STRIP-BLASTING INSPECTION - A strip-blasting inspection will be conducted

after zt ip blasting as follows:

Al Ensure thiat all scale, rust and paint has been removed.

KB Ensure that all masked areas are still intact. Remask as required.

(Q Inspect for warpage, cracks, bad welds or over blast. Take corrective
action as necessary to correct any discrepancies.

(D) Random grit-mesh-size measurements shall be taken prior to the first daily
production run and at the end of the daily production run.

4.5 ANCHOR-TOOTH-BLAST INSPECTION - An anchor-tooth-blast inspection will
be conducted after anchor-tooth blasting as follows:

(A) Visually inspect and ensure that all masked areas are still intact. Remask
as required.

'B) Visually inspect and ensure that all areas at each component in the lot are
uniformly blasted to white metal (SSPC-5).

(C) leasure the anchor-tooth profile at a random location on at least one
randomly-selected component from the lot, minimum. Use Press-O-Film (x-coarse)
and caliorated dial micrometer thickness gage (MITUTOYD #7326 or equivalent).

(D) Ensure that anchor-tooth profile is 1 to 2 mils.

I.j Enter measurement, date and initial the Press-O-Film Tab and attach the
tab to P-cduction Control Record.

IF) Sign Production Control Record in Section 4 for the Anchor-Tooth Blast

Inspection.

I2 Release to powder coat ensuring that coating operation is started within
four hours after anchor tooth surface preparation. If more than 15 minutes is
expected to lapse between the surface preparation and the start of the coating
process, the prepared anchor-tooth surface shall be protected from moisture,
contamination and fingermarks. Wrapping with clean paper will normally provide
adequate protection.

(Hi) Ensure that the equipment operators are noting the date and time of their
process sequence completion on the Production Control Record.



4.6 POWDER COAT INSPECTION - A post powder coating inspection will oe
conducted as follows:

- Ensure that the powder application was started wthin four hours after the
anCho-.D th surfece )reparation.

'3 Vsually inspect all components processed with a 10X power magnifying
,lass. The coting s,,all De uniform, have no blisters, pinholes, cracks or chips.

Th4e coating's cure shall be checked by lightly tapping the coating with a
metal object, such as a putty knife or screw driver. A properly cured coating will be
resilient '-, the metal object. If the coating is brittle and breaks at the point of
contact, the coating fails and must be completely removed and reprocessed. Over-
cured coa:,mgs are typically dull and brittle. If the coating is soft and permanently
inlented, the object shall be placed in the oven at the curing temperature for another
five minutes and again inspected afterwards.

KD) Calibrate thickness gages for ferrous substrates and aluminum substrates
at first measurement in the morning and the afternoon. A magnetic flux measurement
device is used for non-conductive coatings over mild steel. An eddy-current
measurement device is used on non-conductive coatings over aluminum.

(E) Measure each item ensuring that the required coating thickness was
attained, 8 to 12 mils. Thickness measurements will be taken in at least five random
locations per item. If the coating thickness is unacceptable, the item shall be returned
for reprocessing. (Refer to Section 6.10)

'F) Sign Production Control Record in Section 10 Cured Coating Thickness.
Record the high and low thickness measurements taken, the date and time.

(G) Release to final assembly area.

4.7 FINAL ASSEMBLY INSPECTION - A final assembly inspection will be conducted
as follows:

(A) Ensure that all masking and plugging material is removed.

(B) Ensure that, if required, installation kit and instructions are complete and
are attached.

(C) Ensure that items are properly protected and stowed in such a manner as to
protect all coated surfaces for the transport from the CC Shop to installation on the
customer ship. Make certain that the items are properly stacked/placed on the truck
used.

4.8 ABRASIVE BLAST MEDIA INSPECTION

The SQCI shall be responsible for the inspection of all new and used abrasive
blast media for both the rough blasting and anchor-tooth blasting operations. The
actual inspection may be performed by another assigned CC Shop Technician, but daily
reports must be provided to the SQCI.

13



A) All ne shipments of crushed garnet (30-60 mesh) and aluminum oxide (.30
mesh mast be sampled and tested to assure that they comply with restrictions "A" and

" " of S c ti 1 2. 2. .

5) i'e crushed garnet utilized in the rough blaster shall be checked at each
cycle through the pressure pot for excessive fines by using a 60 mesh screen on the
sample. If excessive fines exist than the media must be replaced.

C) The aluminum oxide utilized in the anchor-tooth blaster shall be checked at
each cycle through the pressure pot for excessive fines by using an 80 mesh screen and
tested for oil contamination according to part "D" of Section 2.2.3.
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SECTION V

OPERATOR TRAINING

5.1 TRAINING

SIP1A CC Shop personnel shall be trained for applying the NAVSEA CC System 4
by completing the 3-day "CC Shop Electrostatic Spray Powder: Equipment and
Application Process Course" (Ref. 0). The course covers the theory and practical
aspects of powder coating systems; the production process of the powder coating
system (receipt inspection/item identification, surface preparation, masking, anchor-
tooth blasting, powder spraying and curing; quality control; record keeping; DoD-STD-
XXXX; this SIMA Process Instruction; and CC Shop operations (work stations and
?roduct flow, productivity and standard times, QC, consumables alli supply support.)
Approximately 1/3 of the time will be classroom training; 2/3 hands-on shop training in
the SIMA CC Shop.

The major traini ..g source documents are:

o NAVSEA Ship Class Corrosion-Control Manuals (Ref. A).

o DoD-STD-XXXX, Powder Coating Systems for Corrosion Protection
Aboard Naval Ships.

o NAVSEA S9086-VD-STM-000/CH-631 (Ref. H).

o NFPA Standard 33, Spray Application Using Flammable and Combustible
Materials (Ref. M).

o Equipment Manufacture Operator and Field/Factory Maintenance
Instructions.

o This Process Instruction.
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SECTION VI

METHOD

6.1 SHIP EQUIPMENT/COMPONENTS RECEIPT

\cceptance by the CC Shop of ship equipments/components for processing shall
be acco-.phshed by the Shop Petty Officer assigned to tracking the production status
of work accomplished by the Shop. Refer to Section 4 for responsibilities of the SQCI
durng product receipt. A Production Control Record is initiated for each SI , A Job
Order. The operators must note the time and date of completion of each seqoence.

6.1.1 Receipt Requirements

(A) Only ship items which are noted in the SIMA Job Order shall be
accepted.

(B) Only items which have been properly disassembled to their smallest
easily removed components shall be accepted.

(C) Components which arrive noticeably damaged cannot be accepted and

must be rerouted by the ship for repair or replacement.

6.2 PRECLEANING

Prior to any masking, blasting or spraying, surfaces shall undergo the following:

6.2.1 Degfreasingf

Surfaces that have come in contact with oil or grease shall be solvent
cleaned. Solvents shall be in accordance with Section 2.5. Cleaning should be
accomplished by vapor degreasing, but may also be performed by wiping and brushing.

6.2.2 Additional Cleaning

After solvent cleaning, if surfaces still have deposits that may cause
disruptive contamination of the blasting grit, then they may be cleaned with trisodium
phosphate solution, rinsed with clear, potable water and dried.

6.3 MASKING

Refer to paragraph 2.4 for masking material.

(A) All threaded areas must be masked. Only high-temperature tape and plugs
designed to withstand up to 450OF shall be used. Any green duct tape utilized for the
abrasive blasting operations shall be replaced with high-temperature aluminum foil or
nylon tape.
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B) As little masking as possible should be used on items to be powder coated

so that as much of the item's surface as possible will be protected by the powder coat.

(Ci Inspection if item, reference paragraph 4.3.

6.4 STRIP BLASTING

Refer to paragraph 2.2.1 for strip blasting material. Items shall be strip blasted
to remove all old paint and corrosion products.

kA) Care must be exercised where stripping thin gage metals to prevent
product warping or any other damage.

(B) -:it sizes of 30-60 mesh stiall be used to prevent too large of a surface
profile from being made on the surface.

(C) Strip blasting inspection shall be conducted as stated in paragraph 4.4.

6.5 HEAT CLEANING (DEGREASING)

Components with porous surfaces that have entrapped oils or greases shall be
heat cleaned in a vented electric oven for four hours at 400 0 C. Only items being
degreased may be in the oven at the same time.

6.6 ANCHOR-TOOTH BLASTING

Anchor-tooth blasting is conducted to guarantee the presence of a surface
profile for mechanical bonding by the co~tina and to clean the surface of
contamination left by the strip blasting operation. Refer to paragraph 2.2.2 for
material requirement specifications.

(A) Items shall be anchor-tooth blasted to a white metal finish (SSPC-SP5)
using clean grit (80 mesh) to ensure that the proper anchor tooth of 1 to 2 mils is
provided and that any contamination left from the strip blasting grit is removed. The
anchor-tooth profile is measured using Press-O-Film (X-coarse) and calibrated dial
micrometer.

(B) Care must be exercised to prevent damaging thin-gage items. Anchor-
tooth blasting should be conducted as a quick sweep of the surface, not as a metal
removal procedure.

(C) After the item has been blasted, it shall be cleaned of all grit and dust by
using an air gun and lint-free rags. Additional cleaning can be accomplished with
denatured alcohol.

(D) The cleaned item shall be protected from moisture, contamination and
fingermarks.

(E) Anchor-tooth blast inspection shall be conducted as stated in paragraph
4.5.
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6.7 PREHEAT

-omponent dreheating is required to both free the object of moisture and
drovide a hot surface for the powder to build up thickly when applied. Once
preheated. the component should be transferred to spray area as quickly and safely as
possible.

6.7.1 Thin-Gage Steel and Aluminum. These components shall be preheated for
at least 15 minutes at the cure temperature, unless otherwise specified by powder
m anufacturers.

6.7.2 Steel Castings. Steel castings shall be preheated for one hour at the cure
te perature.

6.7.3 Aluminum Castings. Aluminum castings shall be preheated for nalf an hour
at the cure temperature.

6.8 ELECTROSTATIC SPRAY POWDER APPLICATION

Powder coating can be done in a one-coat or two-coat process depending on the
type of resin and/or the coating equipment operator. Only personnel familiar with
applying the resin correctly should be permitted to coat actual production items.
Refer to paragraph 2.1 for material requirement specifications.

6.8.1 Receipt. Coating equipment and booth should be immediately operational
upon receipt of preheated item.

6.8.2 Grounding. The components conveying/suspension system must be
electrically grounded before electrostatic spray gun is operated.

(,4) The suspension of parts from a rack or bar in the spray booth
requires: that there be an adequate electrical connection to earth ground; and the point
of contact be kept to a minimum because the contact point will not receive any
powder.

(B) The wire hooks (typical diameter less than 0.13") used on the small
items shall be disposed of after one use.

(C) Large hooks (typical diameter greater than 0.39") shall be checked
for adequate metallic contact and periodically grit blasted.

(D) Areas which are not to be powder coated but have metal inserts or
enough structural integrity to be points of suspension should be utilized.

6.8.3 Powder Coating in a Single Coat Operation. If conditions are such that the
part can be coated with 8 to 12 mils of the desired resin in one coat, than this is the
preferred operation. Conditions allowing this include: components mass (heat
retention), powder formulation, grain size, time between preheat and spraying and
operator skill.
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. ; l interior areas snarp cocners and edges shall be coated first with t e
ec:se..i , '2:1tage set at least half of that used for coating flat surfaces.

3 .ppL' powder to the smooth or flatter surfaces of the componenIt
,2re 2rIss-cross passes (horizontal-vertical-horizontal) in slow, even strokes.

The ),A : er shall be delivered on the first pass with the voltage set at its highest.
Die tD e.isening of electrostatic attraction as thickness increases, it may oe
neccssa t turn down the voltage to prevent the repelling of incoming pounder.
Repellin ' esult in localized powder clumps on the surface. If powder begins to
f' i, f Le tem, immediately cease coating that item and check for clumps.

Powder clumps should be removed by blowing them off with an air
zun. Thn area should thei, be carefully recoated.

> When coating a surface, the gun shall remain on. By continually
_eleasinj the trigger, an uneven stream of powder is blown towards the part.

Whenever first depressing the spray gun trigger, the gun must be pointed away from
the coronerint to keep from depositing clumps of powder.

') Once all components are sprayed, they shall be returned to the oven
immeciately for complete curing (refer to Section 6.9).

6.8.4 Powder Coating in a Two-Coat Operation. If conditions are such that the
part mbst oe coated with 8 to 12 mils of the desired resin in two coats, then perform

*,lie

A) Interior hreas '_harp corners and edges shall be coated first.

3) Apply powder to the smooth or flatter surfaces of the component
itilizing tree criss-cross passes (horizontal-vertical-horizontal) in slow, even strokes.
The most powder shall be delivered on the first pass with the voltage set at its highest.
Due to a lessening of electrostatic attraction as thickness increases, it may be
necessary to turn down the voltage to prevent the repelling of incoming powder.
Repelling ovill result in localized powder clumps on the surface. If powder begins to
fall off of the item, immediately cease coating that item and check for clumps.

-rII) Powder clumps should be rem.noved by blowing them off with an air
gun. The area should then be carefully recoated.

ID) When coating a surface, the gun shall remain on. By continually
releasing the trigger, an uneven stream of powder is blown towards the part.
Whenever depressing the spray gun trigger, the gun must be pointed away f'om the
component to keep from depositing clumps of powder.

(E) Return sprayed parts to curing oven for 5 minutes to gel the coating.

(F) Repeat 6.8.4.A-D.

(G) Return components to oven for complete cure (refer to section 6.9).
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6.9 CURLNG

The coating ;s cured at the temperature specified by the resin manufacturer.
"Ianufacturers provide a range of temperatures and time schedules. The operators
should choose one that provides a complete cure in 10-20 minutes. Manufacturers'
recommendations for utilizing variations of the standard cure schedules should be
followed for components with complicated geometries. The heat transfer and
retention rates of various areas on a part may cause irregular curing.

6.9.1 Cure Time. The parts should remain in the oven for the complete cure
Lie if they are to be single coated or are in the second coat of a two-coat operation.

6.9.2 Cool Down and Coating Inspection. Upon curing, the parts are removed
from the oven. The coating should be checked for brittleness or completeness of cure
while still hot by tapping it with a metal object, such as a screw driver or putty knife.
Allow the component to cool, then check coating thickness as specified in paragraph
4.6.

6.10 REWORK

Any component noted by the operators or SQCI as not having a satisfactory
coating shall be dealt with according to the following.

6.10.1 Thin Coat - Components with coating thicknesses below the 8 mil
minimum shall be lightly abrasively blasted in the anchor-tooth blaster to impart a
surface profile into the coating. The part should then be preheated for 15 minutes at
the cure temperature and powder coated once according to Section 6.8.3 or 6.8.4,
whichever the lead powder coating Petty Officer believes is best.

6.10.2 L-,ck Coati - Excessively thick coatings must be removed or
reduced by abrasive blasting. The removal of powder coating may be assisted by
baking the part at 450°F for two to three hours, then cooling to ambient temperature
prior to the abrasive blasting. Follow standard procedures beginning at Section 6.7.

6.10.3 Over Baked or Charred Coatings - Complete removal of the coating
is required. Begin the entire process over at Section 6.5.

6.11 FINAL POWDER COATING TICKNESS INSPECTION

The SQCI officially performs this inspection, but the operators responsible for
powder application should be aware of the results. The operators need to be familiar
with any problem areas. Refer to Section 4.6 for inspection procedures.

6.12 FINAL ASSEMBLY

(A) Remove all masking and plugging material.

(B) Prepare the required installation kit (i.e., fasteners, anti-seize, sealant and
instructions).
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C) Properly protect and package item for temporary stowagc , transport to
customer shir.

D The Shop Petty Officer in charge of production tracking and the SQCI shall

agree tz final product release.

Remove metal identification tag, discard and re-attach Ship-to-Shop Tag.

IF Remove Part 2 of Ship-to-Shop Tag and notify Shop Supervisor that item is
ready,'; for pickup.

! When Ship's Force picks up item, complete and attach Parts 1 and 3 of
Ship-to-Shop Tag to Production Control Record.
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SECTION VII

FEEDBACK

7.1 FEEDBACK INDICATIONS

In additio.n to the daily supervision of production and quality control, the
following "feedbac,<" indications will be used to monitor and rnaintain./improve the
quality and productivity of the CC Shop:

'A) Verbal and written reports from customer ships and shops.

(3i Weekly analysis of the CC Shop's:

o Production input to output

o Labor and materials consumed

o PM/CM activity

o QC activity and results

o Product degradation/failure reports
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S0 \
SHIP TO SHOP TAG

T AC....... (GENERAL USE)
S*jRFGEN QA FORM 9090 4A (!/79)

S 0: F 9O WO20 (PART 1)
SMIF

JCNI

EIC AP SR NO

jOB BREV,[UJP NOMENCLATURE

LEAD */C OATE REC 1) iRED V

ATTACH PART I AND PART 3 TO OMPLfTU WORK REOUEST
ArTR PICK UP 9I SHIP

READY FOR PICK UP TAG (PART 2)
SA4IP

JCN

EIC 'APL SER NO

jOB BRIEF'EQUiP NOMENCLATURE

LEAD *IC REP OATE

CUSTOMER MATERIAL RECEIPT (PART 3)
smip

JCN

JOB BRIEF/EQUiP NOMENCLATURE

REC' By DATE

O LIVERED iy ATt

SHIPS EINGINEER SHALL RETIN THIS TAG (PeOT 3) At RECIlT
Fol MATERIAL DELIVRED TO TIHE T NOlL

Enclosure 1
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CORROSION CONTROL SHOP
POWDER COATING

PRODUCTION CONTROL RECORD

LSS __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ship Hull Number

Job Control Number (JCNi Production Control Number

Item Description Location Dock Frame Side

TYPE COATING: FINISH COLOR:

Epoxy Haze Gray ____Red

Whit. Black

Other _____

SECTION PROCESS SEQUENCE DATE TIME SHOP QCI SIGNATURE

1. Receipt. Degrease

2. Masking/

3. Rough Abrasive Blast

4. Anchor-Tooth Abrasive Blast
1-2 mi

5 Component Preheat Attach
ISmin. 30min. 60 min Profile Tape

(circle one) 
Hr

6. Powder Spray, Fiast Coat
Operator Name____

7. Gel 5 mm.

8. Pondom Spray, Second Coat

9. FlaaalCure 01

Temp_ Duration_

10. Final Costing Thickness
on all simlar itema in Work

Order
8-12 mile

1. Finial Assmbly and packaging

Enclosure 2
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